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LINEAR THEORY? 


Tue subject which I shall be discussing in this survey concerns the group 
of techniques—Linear Programming, Activity Analysis, Input-Output and 
Theory of Games *—which have come to us, chiefly from America, during 
the last fifteen years. It is apparent, from the most casual inspection of 
these topics, that they are very closely related. Further examination shows 
that they can be set around a recognisable core, which may be regarded as 
a restatement of a central part of conventional economic theory. It will be 
my object, in what follows, to isolate this coré; and to consider what there 
is that the economist, who has no intention of becoming a practitioner of the 
techniques, may yet have to learn from it.* 

This being the intention, it will obviously be proper to put what I have 
to say into a form in which the mathematics are kept down as much as 
possible; but it is useless to conceal from the reader that we are dealing 
with a mathematical subject. The phenomenon which we are to examine 
is the application to economics of a new kind of mathematics. The most 
obvious difference between this new mathematical economics and the older 
variety (which goes back to Cournot) lies in the kind of mathematics that is 
being used. 


1 This is the second of the series of special articles, referred to in the June issue, designed to 
give a summary of recent developments in economic theory and supported by the Rockefeller 
Foundation. 

* I shall have much less to say about game theory than about the others. 

® My purpose is therefore quite different from that of the numerous text-books which seck to 
teach the techniques to the practitioners. It is, however, not far from that which might have 
been expected from the authors of Linear Programming and Economic Analysis (Dorfman, Samuelson 
and Solow); it is certainly true that without their work the present paper could not have been 
written. My main criticism of their performance is that they did not sufficiently differentiate 
their task from that of the text-books. I accordingly propose to begin in quite a different way 
from that in which they begin, though: in the latter stages of my work I shall draw on them very 
heavily. (It would then be a great nuisance not to have a single name for this composite author; 
I shall make bold to christen him, when I need to do so, DOSSO.) 

Reference must also be made to the excellent survey by W. J. Baumol (“Activity Analysis in 
one Lesson,” A.E.R., December 1958). His purpose has been nearer to mine, but I think he would 
be the first to admit that there is room for both of us. 

The text-books from which I have derived most benefit are those of S. Vajda (Theory of Games 
and Linear Programming) and S. 1. Gass (Linear Programming). Both of these are highly mathematical; 
but they have helped me to grasp the structure of the theory (with which I shall be largely con- 
cerned) more clearly than I could get it elsewhere. 

No. 280.—vOL. LXx. YY 
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All through the “ neo-classical’ period—in the age of Marshall, of 
Pareto, of Wicksell, even in that of Pigou and Keynes—the economist’s 
main mathematical tool was the differential calculus, expressed (when neces- 
sary) in the form of symbols, reduced (when possible) to the form of curves. 
This, of course, was perfectly natural; most economic problems were prob- 
lems of maxima and minima, and (since the days of Newton and Leibniz) 
the differential calculus has been the standard method by which such 
problems had been approached. It has, however, long been known that 
there are some quite elementary maximum problems (such, for instance, as 
those concerned with perimeters of triangles) for which the calculus method 
is not at all well suited; they may, however, give no trouble if they are 
tackled on an ad hoc basis, usually in Euclidean terms. The development of 
systematic methods for the study of such cases as these has been an object to 
which, in our time, quite formidable mathematical ability has been devoted. 
And the new methods, once found, have often proved to be more satisfactory 
than the old, even in fields where it is possible for both to be applied. The 
linear theory, which we are to examine, derives much of its character from 
the fact that it is an application of some of these newer mathematical methods 
to economics.? 

So much must be said, even at the start; though it is inevitable that by 
saying it one raises the suspicion that economics is being used as a mere 
opportunity for mathematical exercise, valuable enough to the mathe- 
maticians who disport themselves upon this parade-ground, but with a 
marginal product (in terms of the things in which economists are interested) 
that is, after all, infinitesimal. I would not myself deny that there is some- 
thing in this. It is easy to find pieces of “ activity analysis ’’ that do no more 
than re-state a fairly obvious point in esoteric terms. Nevertheless, after all 
discounting, there are substantial things that remain. Most obviously, there 
are the contributions which have been made by the associated techniques to 
the solution of certain kinds of business (or other practical economic) prob- 
lems; but these, though their importance is unquestionable, will not be our 
main concern in what follows. The contributions which have been made 
by the new methods to economic theory look, at first sight, much slighter. 

1 Thus Hardy, Littlewood and Polya (Inequalities, p. 108), writing (in 1934) of a distinct but 
related field: “‘ The (calculus) method is attractive theoretically, and always opens a first line of 
attack on the problem; but is apt to lead to serious complications in detail (usually connected 
with the boundary values of the variables) and it will be found that, however suggestive, it rarely 
leads to the simplest solution.” As we shall see, it is much the same story here. 

® Since my own formal mathematical education (such as it was) ended in 1923, I do not pretend 
that I myself feel at all at home with these newer methods. I can, however, feel fairly confident 
about the use which I have had to make of them, because of the advice which I have received from 
a number of experts. My greatest debt is to Dr. H. W. Kuhn (of Princeton), who was spending 
the year of 1958-59 in London, and who was kind enough to criticise a first draft in considerable 
detail. Afterwards, in California and in Japan, I had the benefit of consultations with Michio 
Morishima, with Kenneth Arrow and with George Dantzig himself. To cach of these (and also 
to the Assistant Editor of this Journat, who called my attention to a qualification not easy to 
disentangle from the literature) I offer my thanks. 
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One cannot claim much more for most of them than that they are improve- 
ments in the statements we can now make of familiar points: things of which 
we were (more or less) aware, but which one can now realise that we were 
putting rather badly. I shall consider such matters in some detail. I would, 
however, maintain that they are chiefly worth considering because tliey do 
carry with them a deepening in our understanding of something that is 
rather central—nothing less than the ends—means relationship which is what 
so much of economics is about. Something of that will, I hope, emerge 
before I have finished. 
I, Oricins 


It is convenient to let the story begin from a simple pedagogic point, 

Anyone who has attempted to put the Walrasian theory of general 
equilibrium (with fixed coefficients of production) on to a classroom. diagram 
will have had something like the following experience. One cuts it down 
to the simplest possible case—two goods and two factors, Measuring quan- 
tities of the two goods along two axes, one gets a diagram such as that shown 
in Fig. 1. The quantities of the two goods that can be produced. with a 


X, 


‘ 


A 








O A Reese Xy 


Fis. 1 


given supply of factor A are shown by the straight line AA’; the quantities 
that can be produced with a given supply of factor B are shown by the line 
BB’; thus it is only the set of quantities represented by P, the point of inter- 
section, that can be produced, so long as one assumes (as Walras assumed) 
that both factors are to be kept fully employed. The quantities of products, 
and the quantities of factors employed in the production of each, seem there- 
fore to be determined, before anything has. been said about prices, or about 
demands. The general equilibrium system, which is supposed ‘to show the 
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way in which output adjusts itself to demand through the price-mechanism, 
has the serious defect, when it is regarded as a means of teaching economics: 
that in the simplest example, the example which it is most natu~al to take as 
an illustration, it does not work. 

» Now, it is, of course, true that as soon as we introduce another product 
(or, more generally, so long as we keep the number of products greater than 
the number of factors) the difficulty disappears, or at any rate becomes less 
acute. The quantities of products cease to be technologically determined, 
so that the price-mechanism can begin to function. For many Walrasians + 
that has been enough. The case of fixed coefficients, with fixed supplies of 
factors, has been for them no more than a stepping-stone on the way to 

more general; the rigidities which appear in the elementary case 
have not therefore seemed to be so very interesting. Yet it must be admitted 
to be a defect in a theory that it does not clear up its own elementary cases. 
Mere consideration of the elementary case is enough to show that the Walras 
theory cannot be quite right. 

It does not appear that much attention was paid to this weakness in the 
days of Walras and Pareto.* What brought it to the surface was Cassel’s 
simplification of the Lausanne system; * in Cassel’s version it rather stood 
out. As is well known, there was a phase (in the 1920s) when Cassel’s 
treatise was displacing those of the “ historical ” and “‘ Austrian” schools in 
the curricula of Central European universities; during such a struggle its 
weaknesses would be carefully watched. It is not surprising that this par- 
ticular difficulty was noticed;‘* and it is also intelligible that by some of 
those who came to Cassel with an Austrian background the way in which the 
difficulty has to be met was noticed too.® 

For there is a memorable section in Menger’s Grundsétze * in which he 
distinguishes between “ economic ” and “ non-economic ” goods—the latter, 
in his terminology, being goods which have no value, because the amount 
of them which is desired, when no value is set wpon them, is less than the 
quantity of them that is available. There is a general tendency (so Menger 
maintained) for the range of goods that are “ economic ” to widen in the 
course of development; minerals, for instance, that have no value at an early 
stage of development become valuable when more capital is accumulated. 
Accordingly, to a follower of Menger, the determination of economic 
equilibrium would not merely involve the determination of the prices of 
those goods that have prices (as in Walras); it should also involve the 


1 Including the present author, when he wrote Value and Capital (1939). 
® It should be noticed that Walras’ basic fixed-coefficient model did not assume fixed factor- 


supplies. 

5 Theory of Social Economy, Part 11. 

# See the discussion of W. L. Valk’s Principles of Wages (1928) in D. H. Robertson “ Wage 
Grumbles”’ (Economic Fragments, p. 52). 

5 Articles by Neisser (Weltwirtschaftsliches Archiv, 1932), Stackelberg (Zeitschrift fiir Nationalékonomie, 
amit se oe coe mre 1933) are widely quoted. 

* Chapter 
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determination of which goods are to have prices, and which are to be free. 
The weakness of the Walras—Cassel construction lies in the implied assump- 
tion that the whole amount of each available factor is utilised; once that 
assumption is dropped, the awkwardness of the construction (even in the 
two-good, two-factor case) can be shown to disappear. 

Jt in nt once apparent, ié we:diop.the sentmption:that beth Shetics matt 
be fully utilised, that the possible combinations of products that can be pro- 
duced from available resources are not confined (in Fig. 1) to the point P; 
they comprise all those combinations that are represented by the whole area 
OAPB.. Nor is P the only efficient combination; for if product X, were not 
wanted, OA would be the maximum amount of X, that could be produced; 
there would be a sense in which production would be maximised all along 
the broken line APB. The only peculiarity of the point P is that it is the 
only point at which both factors are scarce. If we do not assume that, the 
whole of APB becomes a frontier. As demand varies, the equilibrium point 
can move from one end of this frontier to the other. Throughout the whole 
of this process the price-mechanism is working. 

It is easy for the “ intuition.”’ of the “ literary ’ economist to get that far; 
but there would have been little progress beyond that point ifit had not been 
for the mathematicians. It was the fact that mathematical methods were 
being prepared, which were capable of dealing with the equilibrium of a 
system which is restricted by inequalities, that made it possible to goon. 
The next events to be recorded are therefore the appearance of two mathe- 
matical papers, which I shall make no attempt to discuss in detail, but which 
must be mentioned, since from them everything subsequent has sprung. An 
attempt will be made later to describe the substance of their contributions in 
different terms. 

The first of these papers, in order of publication, was the “ proof,” by 
Abraham Wald, of the existence of an equilibrium of the Walras~—Cassel 
system, extended (as just explained) so as to allow for the possibility of free, 
as well as scarce, factors. This was not in fact a satisfactory proof, since it 
assumed that the demands for products would not fall to zero, however high 
prices ros¢—an assumption that can hardly be admitted. It did nevertheless 
establish that the “* extended ”’ system is capable of mathematical manipula- 
tion; it may therefore be said to mark the first stage in the process by which the 
“Austrians” nad their mathematical revenge on the followers of Walras.* 

1 Wald’s paper was presented (with an introduction by Karl Schlesinger} to a seminar in 
Vienna presided over by Karl Menger (mathematician son of the economist Menger) in March 
1934. It was printed in Ergebnisse eines mathematischen Kolloquiums, Heft 6, 1935. There is a further 
paper in the following issue of the same publication, and an article (which, among other things, 
summarises the results of these mathematical papers) in Zeitschrift fiir Nationalékonomie, 1936. The 
Zeitschrift article was translated into English (Econometrica, 1951). 

The reasons which led Wald to make his curious assumption about demand functions have 
been explored by Dr. Kuhn (“On a Theorem of Wald” in Linear Inequalities and Related Systems, 


Annals of Mathematics Studies 38, Princeton, 1956). I shall be returning to this matter later. 
(See below, p. 699.) 
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» Much more important, for what followed, was the other: the famous 
paper by John von Neumann “A Model of General Economic Equilibrium ” 

Salahands dentitie tar whieh s+ lelimonss-t0 Rnglih weederde It has been 
the extraordinary achievement of this work that it has had a profound in- 
fluence on the development of economic thinking in several different direc- 
tions. Asa dynamic model of an expanding economy, it has been the father 
of many growth models; but it also has some more static aspects (which 
alone concern us in this place *); as things have turned out so far, the in- 
fluence of these has been at least as important. The dynamic model is built 
up as a sequence of “ single-period ” links; each of these links, since there 
is no opportunity for adjustments over time within it, can be regarded as a 
static (or timeless) system. The form in which von Neumann studies this 
static system is substantially that which we have been calling the “ extended 
Walras—Cassel ”’; but in his hands this is already passing over into activity 
analysis... He does not content himself with allowing for the possibilities that 
available inputs may not be used, feasible outputs may not be produced; he 
allows for the possibility of joint products, and that available processes may 
not be employed. Besides, there is included in von Neumann’s construction 
a first statement of what was to become known as the Duality principle (of 
which I shall have much more to say later), It is singularly appropriate 
that it'was von Neumann who introduced that principle into the theory of 
economic optimisation, for it is the link which establishes a connection (we 
shall be examining later what sort of a connection) between that theory and 
the Theory cf Games. 

From this point, the later developments begin to branch out; but before 
discussing these later developments, it will be well to attempt a statement of 
the stage so far reached. There is indeed no single work which can be said 
to correspond at all exactly to the stage I have in mind. New ideas tumble 
out one after another with such rapidity in von Neumann’s few pages, that 
he is already in the middle of the next chapter before he has finished with the 
first... It will be useful here to take things more slowly. The “ prototype ” 
theory which I shall describe in the next section will still run in terms of 

** extended Walras—Cassel ”’; that is to say, it is solely concerned with the 
allocation of given factor suppleni in the production of a number of products, 
each of which is to be made by combining factors in proportions that are 
technically given. Only afterwards shall I go on to the reinterpretations, 
by von Neumann and others, which have not merely allowed for variable 

of priority. The von Neumann paper was also published in 


question 
the Menger Ergebnisse (Heft 8, for 1935-36, published 1937). (The English translation is in 
Review of Economie Studies, No. 33, 1945-46.) It is, however, understood that it was originally 
to a seminar at Princeton in 1932, which puts it before Wald, and even before such 
things as the Neisser article above mentioned, (I know, from personal recollection, that he had 
these things in mind in September 1933, when I met him with Kaldor in Budapest. Of course 


I 
* Although all the theories we shall be discussing have (or can have) dynamic aspects, the 
ic side will give us quite enough to deal with. 
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proportions of factors, for joint supply and for intermediate products (all of 
which things are left out in the prototype), but have enabled the analysis to 
be applied to problems of business management which are at first sight of 
quite different kinds. One of the main difficulties with later writings is 
that they are (rightly) so impressed by these reinterpretations that they insist 
on beginning their exposition on a high plane of generality. J find it easier 
to take one thing at a time; though the theory which will now be described 
CRRA ORE Pe HS ut rete 
first round, in a rather conventional setting. 


II. Tue Prororyre 

1. Given amounts of M factors of production are available; we will call 
these amounts 6,, b,, . . . by. There are N products which can be pro- 
duced by the utilisation of these factors; the (as yet undetermined) amounts 
of these products we call x,, x, . . . %y. There are fixed technical coeffi- 
cients; that is to say, the amount of each factor required to make a unit of 
each product is given. The amount of the ith factor needed to make a unit 
of the jth product we call ay. 

It is clearly implied, when the problem is stated in these terms, that the 
constants (a’s and 6’s) must obey certain restrictions if they are to. make 
economic sense. ‘Though these restrictions look terribly obvious, we shall 
get into serious trouble if we do not put them down. (1) Every 5, must be 
positive; negative factor supplies are meaningless, and a product that 
required a factor that was in zero supply could not possibly be produced. 
(2) The technical coefficients. ay cannot be negative; we may, however, allow 
some of them to be zero—not every factor need be required for every product. 
(3) But some amount of at least one factor must be required for every product; 
there can be no j for which ay, = 0,foralli. Mathematically, these restrictions 
define what we are calling the prototype problem. Since they were (I 
believe) first set out formally by Wald, I shall call them (together with a 
fourth rule to be mentioned later) the Wald rules. 

If a set of outputs (x,, %, . . . %y)—or, more briefly (%,;)—is to. be 
feasible it must satisfy two sets of conditions, or restraints. First, no x, may 
be negative (though some or all may be zero) ;_ this again looks obvious, but 
again it is vital that such obvious matters are not overlooked. Secondly, the 
amount of any factor that is required to produce the set (x,) must in no case 
exceed the amount of that factor that is available. The first set of restraints 
—that x; > 0 for all j—might be called product restraints, but (with an eye 
on subsequent generalisation) I prefer a more general description. I shall 
therefore call them sign restraints. The second set, which imply that 

Ont, + Oty +... + Gyn <4, 
On%, + Gate +--+ + Gwtw <b, 


Oygy%, + Gyee%y + + = © + Out < by 
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I shall for the same reason call specific restraints. There-are N sign restraints 
and M specific restraints, M +- Ninall. There are N #’s to be determined. 
‘Thus the number of restraints is always greater than the number of unknowns, 
when all restraints are taken into consideration. 

As always in such cases, it is a great help to make as much use as we can 
of a diagrammatic representation, The problem which has just been set 
out, for M factors and N products, is precisely that which was expressed, for 
two factors and two products, in Fig. 1. The feasible region,’ as drawn, was 
bounded by straight lines that corresponded to the four restraints: two sign 
restraints (OA and OB), two specific restraints (AA’ and BB’). The Wald 
rules have made it necessary that we should get a feasible region that is some- 
thing like OAPB. It is clearly not excluded that one of the specific restraints 
might have been ineffective (if AA’, BB’ had failed to meet within the positive 
quadrant) so that the feasible region might have been reduced to a triangle. 
And it is clearly not excluded that one (or both) of the specific “‘ arms ”’ 
might have been parallel to an axis; what is excluded is that they should 
both be parallel to the same axis, for that would mean that there was a 
product which did not require any factor, and that is ruled out. It would 
therefore seem that the polygonal form (such as OAPB), or something like 
it, is going to be typical. 

2. It would now be possible to pose the problem before us in the form 
of asking for a determination of ail feasible solutions: the answer to that 
question, in the case illustrated, would be the definition of the whole area 
OAPB. But out of all these points, it is only those that lie upon the frontier 
APB which are really interesting; it is only these which, in some sense or 
other, “ maximise output.” How do we distinguish between these frontier 
points and the rest of those that are feasible? There are, in principle, two 
ways of making the distinction. 

One is to say that a feasible point is a frontier point if it is a terminus of 
a vector from the origin; that is to say, if it is laid down that the various 
outputs are to be produced in fixed proportions, the quantity of any product 
(and hence of the composite product) that is produced must be maximised. 
The other is to say that if the products are valued at fixed prices (p,, p,, . . . 
fy) the value of output (>/,x,) must be maximised. (It must be clearly 
understood, if we adopt this second distinction, that the ~’s must be non- 
negative; we may allow some of them to be zero, but it will be nonsense for 
all to be zero. This is the fourth of the Wald rules.) 

There are economic purposes for which the difference between these two 
approaches is very important; the whole theory of increasing returns may 
be said to depend upon it. It can, however, be shown * that under present 


2 I am aware that for mathematicians the term region has connotations of continuity which are 
not necessarily implied in the uses I shall be making of it. A more correct terminology would, 
however, involve explanations which for present purposes are largely irrelevant. In this, and 
some other cases, I must ask forgiveness for a use of terms in something looser than the strict 
mathematical sense. ® See below, p. 689, 
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assumptions they come to the same thing, so it does not matter which we 
use. It has proved to be more convenient to work with the test by value of 
output, according to which a position on the frontier is found by maximising 
Dd px for given (p). A set of outputs which does this, subject to the restraints, 
is called an optimum. 

It is at once apparent that for the case which is shown in our diagram 
there are two sorts of optima. (1) The optimum may be at a vertex; such as 
A, Por B. (2) The optimum may be, as we shall say, on a flat—~—on AP or 
PB. There will be several values of the price-ratio (p,/p,) which will corre- 
spond to each vertex optimum; but it is only particular values of the price- 
ratio which will give a flat optimum—but for those values any point on the 
flat can be optimum. It will now be shown ‘that the distinction between 
vertex optima and flat optima is quite generally valid; but for that purpose 
we need some more general definitions. 

3. Let us begin by looking at the vertices on our diagram more closely. 
At P the two products are both being produced, and the two factors are both 
scarce; thus we have two positive products (as we may call them) and two 
scarce factors. At A (and at B) there is only one positive product, and one 
scarce factor. At O (which must be reckoned as a vertex, though—so long 
as the Wald rules hold—it cannot be an optimum) we have no positive 
product and no scarce factor. Thus at all the vertices the number of positive 
products is equal to the number of scarce factors. 

When a factor is scarce the corresponding specific restraint becomes an 
equation; we may then say that the restraint is operative. Thus the vertex 
P is determined by two specific restraints which are operative. At A there 
is only one specific restraint which is operative; but the place of the 
other is taken by a sign restraint, which now becomes operative (x, = 0). 
At O it is only the sign restraints which are operative. Thus each of 
the vertices is determined by two operative restraints—two equations 
to determine the two unknowns. A general rule for the determination of 
a vertex is accordingly suggested: a vertex is a set of N outputs (x;) 
which is determined by N operative restraints, to be selected from the 
total number of restraints (M +N). But this is not quite the whole 
story. 

For (as is again apparent from the diagram) the list of points which 
would be calculated by this rule is longer than the list of vertices. 'When 
the above procedure is applied to that elementary case it would not only 
throw up the true vertices (A, P, B and Q); it will also throw up the pseudo- 
vertices (A’ and B’), These must clearly be excluded; what excludes them? 
They are excluded by their failure to satisfy some of the restraints which in 
their determination have been taken as non-operative. A true vertex is 
a set of outputs which is determined by selecting N of the M + N restraints 
to be operative, and which also satisfies (as inequalities) the remaining non- 
operative restraints. Thus, when the optimum is at a vertex, the number of 
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positive outputs should be equal to the number of scarce factors; and the 
non-scaree factors should be in excess supply. 

: 4, So:much for the vertices; now for the optima which lie on the flat 
between ‘the vertices.. It is clear that the number of scarce factors cannot 
ordinarily + be greater than the number of positive products; for if it was, 
we should have more equations than unknowns, and the system would be 
over-determined. But it is perfectly possible that the number of scarce 
factors may be Jess than the number of positive products. (Thus for an 
optimum between. A and P, on Fig. 1, we have two positive products, and 
only one scarce factor.) It will later be shown that this is a general charac- 
teristic of flat optima; but it will be more convenient, for the moment, to 
define them, and to get out their properties, in another way. 

» tis a‘ well-known rule that if «, 8 are two points on a line, with co- 
ordinates (x,, ¥.) (%g, ¥g), the co-ordinates of any other point on the line can 
be expressed as (k,%, -+ kpxp, kay’ keyg) where k, + kg = 1. In terms of 
these weights, the point « is (1, 0); the point 6 is (0, 1); any point on the line 
between « and 8 will have both weights positive; any point outside «f will 
have one weight negative. There is therefore a sense in which we can 
regard any point on the line between « and @ (including « and §) as being 
a weighted average of x and 8; it being understood that the weights are non- 
negative, and add up to 1. 

The points on the flat between A and P (on Fig. 1) can thus be regarded 
as weighted averages of A and P—two vertices which, in the case where the 
optimum is on the flat, must be such that at them the value of output 
V (= px) is thesame. It is accordingly suggested that we might define the 
flat optimum asa condition in which two (or more) vertices give the same 
value of output; any weighted average of these vertices may then be an 
optimum. It is evident that if V takes the same value at each of the points 
(a, B, . . . A), it will also take the same value at any weighted average of 
(a, B, . . . A). But before we can accept this definition there is a further 
matter to be cleared up. 

If a point is to be an optimum it must be feasible; how do we know that 
these points, defined as weighted averages of vertices, are feasible? It can 
in fact be shown that they must be; this is a special case of a general, and 
very important property—any weighted average of a set of feasible points must be 
feasible. The mathematical name for this property is convexity; * what we 
have to show is that the feasible region is convex. The proof is as follows. 

Let (a, 8, . . . A) be feasible points. Take the point which is expressible 
as the weighted average (k,, ks, .. . 4). Substitute its co-ordinates 
(written in full) into any one of the specific restraints, say the ith. Then 
Oyt, F yy +. + yyy = ha(Oat ia + Mee%ya Ps ss aye). + 

+ hy (Gyyxyh + Gygtg, es. Gyn) < hady + hpbyp +... + yb, 

2 It will later appear that there is a qualification to this statement which is of some importance. 

® For a further discussion of this concept, see below, p. 687. 
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since (a, @, . . .) satisfy the restraints, and the k’s are non-negative.’ Then, 
since the k’s add up to 1, the last sum is b. Thus any weighted average 
satisfies the specific restraints, and can be shown to satisfy the sign restraints 
in the same way. Thus it is feasible. 

It is accordingly safe to lay down that when there is a.“ tie’ between 
vertex optima any weighted average of these vertex optima is itself an 
optimum. That is what the flat optimum means. 

5. So far we have (basically) been arguing from analogy; the method 
described in the last paragraph can, however, be used to give something 
which is a bit nearer to a proof of the properties in question. 

It is not only the points on the flat which can be regarded as weighted 
averages of vertices; if we bring all the vertices into account, any point 
within the feasible region (inside the region, or on its boundary) can 
similarly be expressed as a weighted average of vertices. (This can often 
be done in several ways, but that does not matter.) Further, in view of the 
convexity of the region, it is only points that are within the region that can 
be thus expressed. Suppose that we now take (a, 6, . .. A) to be the 
vertices, and consider a point which can be expressed by (k,, kg, .'. . #y). 
Substituting its co-ordinates into the value of output, as we have previously 
substituted into the restraints, we get 


V = Spx = kV, + kgVe. + ee +kvV, 


where V,, Vg, . . . V, are the values of output at the vertices, Then, since 
the weights are non-negative and add up to |, it is obvious that in the case 
where there is one of the V’s which is larger than any of the others, theoptimum 
is reached if the whole weight is placed at that vertex; while in the case where 
there is a “ tie,” an optimum will be reached by dividing the weight between 
the tying vertices in any manner. That is all that there is to be said. 

6. So far as the determination of the optimum is concerned, that com- 
pletes the prototype theory; the most remarkable development of the theory 
is nevertheless still to come. This is concerned with the determination of 
factor prices. 

Let us go back, for a moment, to the “ Walras ” model, of the two factors 
and two products, with which we began. It is not merely the case that if 
we analyse it in Walras’ manner, outputs appear to be established indepen- 
dently of demands; it is also the case that (if product prices are assumed to 
be given),’ factor prices appear to be determined independently of the 
supplies of the factors. Corresponding to the equations 

OX, + GyQ%y = dy, AyyX, +. dggty = Dg 
(which make outputs seem to depend upon technical coefficients and factor 
1 Walras, of course, did not assume that they were given. That this is an important 


aump- 
tion has nevertheless been brought to the attention of economists by Samuelson (see his Factor 
Price Equalisation Theorem). 
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supplies only), there are the equations of prices and costs (that there is no 
profit that cannot be imputed to some factor); these will read 


WyAy, + Welg, = Py, WyAyy + Welgg = fy 


Taken by themselves, they seem to make the factor prices w,, w, depend upon 
product prices and technical coefficients only. 

As we have seen, the first set of equations is not universally valid. It 
needs to be completed so as to allow for the possibility of a factor being in 
excess supply; when that is done, demands come back into the picture. An 
exactly analogous argument, applied to the second set, uncovers the assump- 
tion that the outputs of both products are positive. If that is.not so, if (say) 
% == 0, there is no reason why the cost of the second product should equal 
its price. A possible combination of factor prices would be such that price 
equalled cost for the first product, but fell short of cost for the second. The 
second would not then be produced; it would not pay to produce it. 

This simple example is sufficient to show that the theory of imputation 
(derivation of factor prices from product prices) needs to be completed by 
an inclusion of “ inequality” cases, just as has been done for the theory of 
quantity optimisation. It also suggests (what proves to be true) that there 
is a sense in which the one theory is a mirror image of the other. Let us 
look at this more generally. 

7. Suppose that at a particular optimum, n of the N possible products 
are positive products, the remaining N — 2 having zero outputs. And 
suppose that m of the M factors are scarce factors, the remaining M — m 
having zero factor prices... Then it would appear from our preceding dis- 
cussion (though there is qualification to this to be made in a moment) that 
at a vertex optimum m == n, while at a flat optimum m <n. We must again 
look at these two cases separately. 

At the vertex optimum we have m = n equations of the form Dayx; = 6, 
to determine the n positive outputs; and (since price equals cost for each of 
these m products) we have an equal number of equations, of the form 
dway = fp; to determine the m = n prices of the scarce factors. Corre- 
sponding to the other factors, where w, = 0, we have the inequalities 
Ddeyx; <4, Corresponding to the other products, where x, = 0, we have 
the inequalities Sway > p,; Apart from the difference in sign of the two 
sets of inequalities, there is complete symmetry. 

The flat optimum is at first sight more perplexing. Here we have 
m <n; there are only m equations to determine the n positive outputs; 
these outputs are therefore under-determined, but that (it will be remem- 
bered) is what they should be. On the other hand, we have n equations 
Dway = p; to determine the m prices of the scarce factors; these seem 
therefore to be over-determined. The explanation is that it is not possible 
for a flat optimum to occur at any arbitrary set of prices (p); it can only 

1 I take it for granted that the factor prices of the non-scarce factors are zero. 
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occur at particular sets of (p), which are related in such a manner that the 
n equations of prices and costs can be simultaneously satisfied. (The labour 
theory of value, regarded as a statement that the prices of positive products 
must be proportional to their labour costs, when labour is the only scarce 
factor, may be regarded as a particular case of this proposition.) If we have 
begun with an appropriate (p), we can get a flat optimum, with a \corre- 
sponding (w). The restraints on the (x) will be operative, for all factors 
where w, is not zero; and the restraints on the (w), as we may begin to-call 
them, will be operative, for all products where x; is not zero,...Wherfe w, is 
zero, and where x, is zero, we have the same inequalities as before. «| 

But now, having found a way of overcoming the obstacle of over- 
determinateness in the case where m < n, we should look back to see whether 
we have not been too precipitate in the other case. Would it not have been 
possible to have found a way round, in a similar manner, which would have 
salvaged the possibility that m >n? The factor prices would then ‘thave 
been under-determined, so that there would have been “ flatness ’’ onthat 
side—there is no difficulty about that; but the only way in which m operative 
equations on positive products can all be satisfied, when m > 2, is for there 
to be some special relations between the factor supplies (4), just as there had 
to be suitable relations between ‘the (p) in the opposite case. There is no 
doubt that this way out is mathematically valid, and it is useful as showing 
how we may complete the symmetry; but I have refrained from bringing it 
in until now, since I think that the economist is justified in feeling a little 
shy of it, at least in the present application. He is undoubtedly interested 
in the optima that will be reached at various (p), some of which will certainly 
be inter-related, so that the case where m < m is important to him; but he 
had begun by thinking of the factor supplies as given, so that inter-relations 
between them, which would enable more than n factors to be scarce simul- 
taneously, would be rather a fluke. Still, it is a possibility, and it isa 
possibility which, at this stage, has important consequences. 

For what we now come to is the Principle of Duality, The' conditions 
which govern the outputs (x) and the factor prices (w), in an optimum 
position, correspond exactly. PA. a a ray oe 
way which could be completely described without introducing the (w); since 
the restraints on the (w) are so remarkably similar, it is strongly suggested 
that the (w) might themselves have been independently determined in a 
similar way. That this is in fact so can be shown as follows, .. 

8. We started with the condition that the (x) should be feasible; in the 
sense that they are non-negative, and that their factor requirements do not 
exceed the available factor supplies—that is to say, that Sayx, < 4, for all i 
from 1 to M (the specific restraints). _We found ourselves imposing a 
set of restraints on the (w): that they should be non-negative, and that the 
costs of the products, at these factor prices, should equal or exceed the given 
product prices—that is to say, the Sway > p,, for all j from 1 to. N (which 
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we may now regard as specific restraints on the (w)). Evidently we may 
say that the (w) are feasible if they satisfy the restraints just laid down. 
Now take the specific restraints on the (x), multiply each of them by the 
corresponding w, and add. Since if the (w) are feasible, they must be non- 
negative, the resulting inequality will hold, whenever both (x) and (w) are 
feasible. What it states is that the cost of the set of outputs (x,), valued at 
the factor prices (w,), cannot exceed the aggregate value of the factors, at 
those same factor prices. If this cost is C, and this factor value B, we have 
C < B, whenever (x) and (w) are both feasible. 

Then take the specific restraints on the (w), multiply each by the corre- 
sponding (x), and add. If both (x) and (w) are feasible, the inequality which 
results from this operation must also hold. What it states is that the aggre- 
gate value of the products, at prices (p), cannot exceed the aggregate cost 
of those products, at factor prices (w). V < C, when (x) and (w) are both 
feasible. 


So far we have made no use of the optimum conditions. But it is easy 
to show that when (x) is optimum, C = B; for when wu, is positive the corre- 
sponding restraint is then an equation, and when it is not an equation, the 
corresponding w, = 0. Similarly, when (w) is optimum—or such as to 
correspond to an optimum (x)—we have V = C. Thus, when (x) and (w) 
are both optimum, we have V= C = B. (The social accounts come out 
right!) 

For any feasible (x) and (w), V < B; no feasible V can exceed any 
feasible B. ‘The feasible B’s lie above the feasible V’s, except for the possi- 
bility that some feasible V’s and some feasible B’s may be equal. At the 
optimum, V = B, so that at the optimum this equality is realised. It follows 
that no feasible V can exceed the optimum JV, so that at the optimum V is 
maximised; that, of course, does no more than confirm the definition with 
which we started. But it also follows that no feasible B can be less than the 
optimum B, so that at the optimum B is minimised. We could have de- 
termined the “ equilibrium ”’ factor prices as an independent optimum problem : 
by seeking those factor prices which minimise factor value, subject to the 
condition that the unit cost of no product shall fall below its given (product) 


9. That, I think, is the easiest way of demonstrating, or at least of ex- 
plaining, the Duality Principle; but there is perhaps a little more to be said 
in order that the significance of the principle should be fully brought out. 
It is rather a defect of the foregoing treatment that it has had to introduce 
the factor prices, in Walras’ manner, as elements i: a model of competitive 
capitalism, in which the factor prices govern distribution; in the other part 
of the theory, in which the optimum quantities had been determined, no such 
assumption as this had been required. It would in fact have been possible 
to have introduced the factor prices, without reference to distributive shares, 
as instruments of quantity optimisation; though it would not have been so 
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easy to carry through the argument in detail, we might have proceeded on 
something like the following lines. 

Suppose that arbitrary (non-negative) prices are set upon the factors, and 
that an entrepreneur (or planner) is provided with a fund which is just 
sufficient to enable him to employ the whole of the available supplies of the 
factors at those given factor prices. Suppose that he seeks to maximise the 
value of output, under the single (specific) restraint that the cost of output 
is not to exceed the value of his fund; that is to say, that C< B. The 
outputs which he will select will, very likely, not be feasible; they will 
infringe some or other of the separate specific restraints, which (we are of 
course supposing) do still in fact hold. It does, however, follow from our 
previous analysis (it would be nice if there were some simple direct proof, but 
I do not see one) that there will be some set of factor prices, our optimum 
(w), at which the optimum that he selects will in fact be feasible, and will 
indeed be an optimum of the whole system, The optimum factor prices are 
the right factor prices in this sense. 

On this approach, distribution only comes in, if at all, in a secondary 
manner. If all the factor prices are changed in the same proportion the 
restraint C < B is unaffected in real terms; just the same combinations of 
outputs are open, or appear to be open, as before. Thus, by the preceding 
test, the optimum (w) remains indeterminate, to the extent of a multiplier; 
in order to determine its level, we have to impose some additional condition, 
and the condition that the value of output, at the optimum, should be equal 
to its cost is one that will obviously be convenient to impose. Then it all 
falls out as explained. 

This is more the way in which economists have thought of the determina- 
tion of factor prices belonging in‘ with that of product quantities; the dis- 
covery that factor-price determination is an optimum problem in its own 
right, so that we can begin at either end, is distinctly harder to place. One 
can see that it makes sense in economic terms (when the possibility of zero 
outputs is allowed for); but it is hardly a formulation which would have 
occurred to the economist if it had not been suggested to him by the mathe- 
matician. The nearest thing which might have occurred to him would have 
been to say that the maximisation of output is a minimisation of the scarcity 
of the resources applied. That is a way in which an economist might want 
to talk, but he would hardly have believed that he was quite correct in doing 
so. What he is now to learn is that there is a way in which he is justified in 
doing so, after all. 


III. Bevonp THE Prototype 
The summary which has just been given has been confined to a statement 
of the Linear Theory in Walras—Cassel terms; it should, however, be 
emphasised that none of the standard works do put it in those terms, and the 
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reason why is fairly evident. The reactions which we have appeared to be 
analysing so minutely—the changes in the sorts of factors that are scarce, and 
of producible products that are actually produced—are hardly so important 
in the real world, as to be deserving of such elaborate attention. Certainly 
it seems odd to deal with them in such detail before we deal with more 
important matters.. The Walrasian habit of taking these things as settled, 
before the equilibrium system is set up, is not (in direct application) so very 
unreasonable. The chief reason why the prototype theory is very well 
worth having is that, once we have it, it can so easily be interpreted in other 
ways. 

On the way to these economic reinterpretations there are, however, some 
mathematical reinterpretations and extensions which need to be noticed. 
To the mathematician these are rather obvious; they are the reason why no 
mathematician would ever stop at the prototype theory. But since they 
have been excluded from the prototype theory, they must be set down before 
going further. 

1, It will be remembered that in our formulation of the prototype we 
began by imposing certain “ economic ’’ restrictions on the constants—the 
Wald rules. The a’s were to be non-negative (with the qualification that 
some factor must be required for every product); the b’s were to be positive; 
and then there was the supplementary rule that the f’s were to be non- 
negative (but not all zero). Useful as these restrictions were to begin with, 
it may have been noticed that by the end of our discussion they were wearing 
rather thin. The minimisation problem, which emerged as the dual, could 
itself have been stated as a maximisation problem, in the same form as the 
original (or “ primal,” as it is coming to be called); but in that case the 
signs of all the constants would have had to be reversed. We took it for 
granted that a problem of that kind could be dealt with in much the same 
way. But this raises the broader question: do we need to put any restrictions 
on the constants? 

Mathematically, the answer is no. Almost the whole of the foregoing 
can be re-worked without the Wald rules; so that any a, b or can be allowed 
to be positive, zero or negative. The chief trouble which arises if this is done 
(it is the reason why it seemed best to begin with the Wald rules) is that we 
have to allow for some side possibilities, which are obviously excluded in 
many economic interpretations, so that it was rather a convenience to be 
able to ignore them at a firs* round. I shall not attempt, even here, to work 
them in properly; some brief description must, however, be given. 

It is possible, in the first place, if no restrictions are set upon the constants, 
that there may be no feasible solution, no “ feasible region.” The specific 
restraints may be mutually contradictory, or they may contradict the sign 
restraints. (For example, x, < —6 is a possible specific restraint if we allow 
any constants; but it contradicts the sign restraint x, > 0.) 

| Secondly, even if there is a feasible region, it is not necessary that it should 
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be optimisable for a given (p). Clearly, if there were no specific restraints 
(only sign restraints), while the p’s were positive, there would be no optimum, 
since V could be indefinitely increased. Thesame thing may happen if there 
are specific restraints, when they fail to confine the feasible region in some 
direction. 

Neither of these things can happen under the Wald rules; they cannot 
happen with the primal,! nor (it is important to notice) can they happen with 
the prototype dual.* This is a particular case of a general theorem, the 
general Duality Theorem, which states that if an optimum exists for the primal, 
it exists also for the dual. I shall make no attempt to prove this theorem, 
which is true for any values of the constants. There is also an extension of 
the theorem, which connects the two exceptions: it states that if the primal, 
though feasible, is unoptimisable, the dual will not be feasible. Since (of 
course) either problem may be regarded as primal, the correspondence holds 
(in a sense) both ways. It is, however, worth noticing that the possibility 
remains open that both primal and dual may not be feasible.‘ This is a 
rare case, but it can arise. 

2. Convexity. If a feasible region exists it must be convex; for the proof 
of convexity (which was given above °) is independent of the Wald rules; it 
will hold for any values of the constants. We are still dealing with convexity 
properties, and shall continue to do so in all the forms of the linear theory. 
Since this has the effect of setting a sharp limitation on the range of economic 
problems to which the theory is applicable, it will be well to consider the 
concept a little more deeply before going further. 

What is the relation (we may begin by asking) between this convexity 
concept and that which has hitherto been more familiar to economists, in the 
works, for instance, of Pareto or Joan Robinson? We are accustomed to say 
that a curve such as AB (Fig. 2) is “ convex outwards” if its steepness 
continually increases as one moves downwards along it. This definition is 
clearly different from that to which we have here come, since the one is a 
property of a region, the other of a curve; but since the region OAB is 


1 Under the Wald rules the origin (all outputs zero) is always feasible. That is enough to 
show that a feasible region must exist. Increasing (x) along any vector will always encounter a 
restraint; V must therefore have a maximum value. 

2 Under the Wald rules a zero value for all w is never feasible; but a feasible solution can always 
be found by giving the w’s sufficiently large positive values. Between the corresponding value of 
B and the zero value (which is not feasible) a minimum value must exist. 

® This can easily be illustrated by a slight variation of our Prototype case. 

If we maintain the other rules, but allow the existence of one product which does not require 
any factor to make it, the primal will be unoptimisable, if that product has a positive price. But 
the cost of that product must be zero, at any factor prices; so it must fall short of the positive 
product price; the dual cannot be feasible. 

* An example is given in Vajda, p. 78. 

5 See above, p. 680. 

* Other parts of the “ prototype ”’ argument would require more modification; but I shall 
not go into that here. 
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convex on the new definition,’ while 0’A'B’ is not, it does look as if there 
would be some sense in saying that a convex region is one that is bounded 
by something like a “ convex outward ” curve. 

It is indeed true that a convex region can be defined in something like 
this manner. The convexity of the curve AB (Fig. 2) could have been 
indicated by the fact that the tangent, at any point of the curve, lies outside 
the region OAB except at the point of contact. We can get rid of the excep- 
tion about the point of contact (rather awkward in the case of linear boun- 
daries) if we put the same property a little differently. We can define a 
convex region as one which is such that through any point outside the region 











oO’ ‘ A’ 


Fic. 2 


a line * can be drawn so that the whole of the region lies on one side of the 
line (with no point of the region lying on the line), It is obvious that if a 
region is “ dented” (like O'A'B’), this condition will not be satisfied at a 
point which lies within the “dent.” It can be proved that this “ no dent” 
definition amounts to the same thing as the “ weighed average ”’ definition 
which we used previously. 

I shall not attempt to prove this equivalence; it is one of the things 
which economists may reasonably take over from the mathematicians.’ It is 


’ nevertheless of much use to the economist to know that the equivalence 


exists. For once we have it, we can at once see that the convexity, which 
is so important in the linear theory, is fundamentally the same thing as that 
which we are accustomed, in our diagrams, to think of as a phenomenon of 
diminishing returns. Convexity, in the new sense, covers constant returns as 
well as diminishing returns (if AB were a straight line, the region OAB would 
still be convex). What it does not cover is increasing returns (as illustrated 


1 It is sufficient to observe that if « and 8 are two points within the region (or on its boundary) 
any point between them on the line joining them will be within the region in the same sense. 

® In two dimensions; plane, or whatever corresponds, in more than two. 

* To prove that “ convexity no-dent ” implies ‘“‘ convexity weighted-average ”’ is not difficult; 
to prove it the other way (the “ theorem of the supporting hyper-plane”’) is distinctly more 
awkward. There is a proof in von Neumann and Morgenstern, Theory of Games, pp. 134 ff; see 
also Vajda, op. cit., p. 22. The neatest proof which I know is that given by Debreu in an appendix 
to Koopmans and Bausch, Selected Topics in Economics involving mathematical reasoning, Cowles Founda- 
tion Paper No. 136, p. 96. 
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by O’A’B’). We can check this by observing that, under increasing returns, 
an output of zero at a cost of zero may be feasible, an output of x at a cost 
of ¢ may be feasible, but an output of }x at a cost of }¢ will not then be feasible. 

Under increasing returns, also, there will be a lack of correspondence be- 
tween the two senses of optimum. A position which maximises output in 
the quantity sense (that it is the maximum that can be produced when the 
output of commodities are to be combined in fixed proportions) will not 
necessarily be one which maximises the value of output at any set of product 
prices. It is a convexity property (a consequence of the equivalence of the 
two definitions of convexity) that the two senses of optimum come together. 

We are accordingly in sight of a rather powerful re-statement of a distine- 
tion which has long been known to be crucial for economics. The reason 
why constant-returns assumptions, and diminishing-returns assumptions, are 
so much more manageable than increasing-returns assumptions, is that in 
the former cases we can use convexity properties, while in the latter we cannot. 
There is in fact not much difficulty in dealing with phenomena of diminishing 
returns by linear methods (a curve can always be approximated by a poly- 
gon);+ but the linear theory, since it is based upon convexity, cannot be 
extended, without losing most of its virtues, into the realm of increasing 
returns. 

3. The Equational Form. This is a convenient point at which to mention 
another complication—that the form in which we have been posing the 
optimisation problem is by no means the only form in which what is in 
substance just the same problem can be put. 

The excess supplies of the factors (which are zero in the case of scarce 
factors, and have to be positive when the factor is not scarce) are themselves 
a part of the (primal) problem; they are determined, along with the outputs 
(x;), when we maximise V subject to the restraints. If they had been intro- 
duced explicitly, the primal problem could have been expressed as a maximi- 
sation of V, subject to the equations 

On + Oy%y +... + awty + % = b, 
(for all factors), together with the sign restraints on the outputs and on the 
excess supplies (x, > 0, ¢, > 0). Now, as soon as we have left the Wald 
rules behind us (so that we do not have to worry about the signs of the con- 
stants), this is exactly the same thing as maximising 


24%) + Dae 


1 I do not mean that we have to introduce a linear re-statement in order to make use of the 
“* weighted-average "’ concept of convexity. It is indeed obvious from the diagrams of Fig. 2 that 
we do not. It is possible (and useful) to re-state Paretian economics (with curved frontiers and 
indifference curves) in terms of convexity properties. This has been done, in a manner which 
should become classic, in the first of Tjalling Koopmans’ Essays on the State of Economic Science (1957). 
I should like to take this opportunity of expressing the debt which I owe to that admirable work, 
which has had more effect upon the present paper than may appear on the surface. (The com- 
panion piece, that is mentioned in the previous footnote, did not appear until after this survey had 
been substantially written.) 
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where g and ¢’ are new sets of price-weights; for the e’s could always be 
eliminated from the latter sum with the aid of the given equations. (It 
would then reduce to the familiar form },x,, with ~’s depending on the 
given g and q’ and on the given a’s.) The optimisation problem is therefore 
the same as the maximisation of a ‘‘ weighted sum” of s variables, all of 
which are to be non-negative, and which are connected by ¢ equations 
(#@< s)2 

The * equational ” formulation, which reduces all the restraints to sign 
restraints, at the expense of increasing the number of variables, is indeed that 
which is most commonly used in works on Linear Programming.* I have 
preferred to put the matter the other way, which (since it operates with fewer 
variables) offers more scope for geometrical illustration. Besides, the 
equational method is less obviously in touch with traditional economics. It 
is, however, well suited for some economic applications (as we shall see in a 
moment). There is much to be said for being ready to work either way.’ 


1V. Lingar PROGRAMMING 


Our sketch of the underlying theory is now complete; we can return to 
the story. 
In order that Linear Programming should be born, two more things were 


1. It had first to be realised that there are problems, other than the 


straightforward “ economic ’’ maximisation of the value of output from given 
resources, which are formally equivalent to economic optimisation. Oppor- 
tunities, that is, for the application of the generalised theory (which has been 
described in the preceding section of this survey) had to be discovered. It 
is usual to associate this stage with two examples that have become classic— 
the “ transportation problem ”’ posed in 1941 by F. L, Hitchcock,‘ and the 
** diet problem,” which was posed in a (still unpublished) paper by Jerome 
Cornfield that was circulated in the same year.5 But it is probably more 


1 If ¢ > 5, and the equations are independent, the problem would be over-determined, and 
could not have a solution. If ¢ = s, and the equations are independent, they will themselves 
determine a single solution, which will be the actual solution if it satisfies the sign restraints. 

® The reason for this is mainly computational. If a problem is presented in inequality form 
it is easily converted into equational form by the introduction of “ slack "’ variables (such as our ¢’s). 
The reverse process involves solving the equations, which may well be extremely laborious. 

* Ifthe primal variables (x) are completed by the introduction of the excess supplies of the factors, 
the dual variables (w) must be similarly completed by introducing the differences in the dual 
inequalities. These, in our prototype formulation, are the differences between cost and price— 
the unprofitabilities of the products, we may cali them. When these are included the dual problem 
is in turn reduced to the minimisation of a weighted sum of N variables, subject to sign restraints, 
and connected (now) by N — M equations. 

* In the Journal of Mathematics and Physics, Massachusetts Institute of Technology, Vol. 20, 
pp. 224-30. 

* These have been described in innumerable places. There is a simple account in G. Morton, 
“* Notes on Linear Programming,” Economica, 1951; and a fuller in DOSSO, Chapters 2 and 5. 
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correct to regard these as no more than forerunners. The true begetters of 
Linear Programming were those who perceived the opportunities in question 
in connection with war production: Tjalling Koopmans, who rediscovered 
the transportation problem in connection with shipping, and G. B. Dantzig, 

who encountered similar questions in his work for the U.S. Air Force.* It 
was when Koopmans and Dantzig got together, after the War, that things 
really happened.* Here, however, we may content ourselves with a word 
about the conventional examples. 

The diet problem—to determine the cheapest diet by which a minimum 
intake of given nutrients can be achieved—is very near to our prototype; 
indeed, when set out, it fits exactly into the prototype dual. (The amounts 
of nutrients in each food are the a’s; the quantities of foods are the w’s; the 
minimum intakes are the p’s; and the costs of the foods are the b’s. Every 
nutrient must be contained in some food, or—as is at once apparent—the 
problem cannot be feasible.) The transportation problem—to determine the 
cheapest pattern by which given demands of m markets can be supplied from 
n sources, with given unit costs of transport from any source to any market— 
is in a sense more interesting, since it is a beautiful example of a problem 
that sets itself up in terms of equations between non-negative variables. (The 
amount to be delivered from each source to each market has to be determined; 
these are connected by equations, since the total supply from each source, 
and demand from each market, is given.) Though some of the variables can 
be eliminated by means of the equations, so that it may be thrown back to 
the determination of (m — 1)(n — 1) variables, connected by m +2 — 1 
specific restraints, the choice of variables to be eliminated is very arbitrary; 
and though the initial unit costs are all positive, there is no guarantee that 
the same will hold for the coefficients which take their places, after elimina- 
tion. Thus the transportation problem already requires the more general 
theory, while for the diet problem the prototype is sufficient. — 

2. The mere posing of these problems would not have been an advance, 
if there had existed no method by which the problems could have been 
solved. The main development in that direction was to follow a little later. 
It should, however, be made clear that, even before the invention of the 
Simplex method, the problems were in principle solvable; as soon as it is 
known that the optimum (if there is an optimum) must be at a vertex, or 
between tying vertices, identification of the vertices (and there was a rule for 
that) and calculation of the cost (as it was in these examples) at the vertices, 
would always lead to a solution in the end. With simple classroom examples, 
that is often by no means an impossible undertaking. But in any practical 


4 The influence of Leontief’s work in demonstrating the practical applicability of one form of 
allocative theory, and in turning the attention of economists to a model in which preduced com- 
modities figure as inputs (this, as we shall see, itself means going beyond the Wald rules) also 


requires recognition. 
Saath. tan inener areeneeataleie! len eee aan aan a 
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instance the amount of work to be done piles up very rapidly. Even with 
the aid of computers (the simultaneous development of which has been a 
most important element in the practical success of Linear Programming), the 
solution of most real problems would still have been out of reach without the 
invention of better methods. 

Any detailed discussion of such methods must clearly lie outside the scope 
of this survey. Reference must, however, be made to the Simplex method 
(discovered in 1947 by Dantzig *), which was historically the means by which 
this difficulty was sufficiently overcome to make Linear Programming a 
usable technique. Effectively, what the Simplex method provides is a means 
by which we can recognise an optimum when we have reached it; and by 
which, once any vertex (true vertex) has been identified, we can move from 
it in the direction of the optimum. It is itself a consequence of convexity. If 
one was trying to climb a mountain, and one knew that it was a convex 
mountain (wit'iout valleys or saddles), the shortest way of getting to the top 
would be to go straight up, from wherever one happened to be. That is 
(more or less) * what the Simplex method does—in n dimensions! 

The weakness of the Simplex method (as so far described) is that it 
requires the identification of some (true) vertex as a starting-point. Some- 
times this can be found by inspection (for a problem which satisfied the Wald 
rules it would present little difficulty); but very often it cannot, save by luck. 
If it cannot, there is a preliminary investigation which must be carried 
through before the above process can start. Various methods have been 
suggested whereby this preliminary stage can be systematised; that which 
seems to be most generally useful is an adaptation of the Simplex method 


1 It may be useful to take an example from the transportation problem. If there are no more 
than 5 sources and 4 markets there are 20 variables to be determined; even after elimination, 
these cannot be reduced to less than 4 x 3 = 12 variables, subject to 12 sign restraints and 
5 + 4 — 1 specific restraints, 20 in all. The number of possible vertices is the number of ways in 
which 12 can be selected from 20; this is no less than 127,970. Thus if the thing were gone at 
bull-headed, more than an eighth of a million calculations, each of considerable size, would be 


necessary. 
* Set out by that author in Chapter 21 of Activity Analysis (op. cit.). Versions are, of course, 
to be found in all the text-books. 


* More accurately, it may be described as follows: As we have seen, any vertex A is a solution 
of 2 of the restraints (sign and specific) considered as equations. A vertex neighbouring to A can be 
defined as one which is a solution of (n — 1) of A’s equations, together with one of those which were 
not taken when A was determined. (A must, of course, be a true-vertex, and the neighbouring 
vertices must be true vertices.) If A is an optimum the value of V(= Spx) at A must, of course, 
be no less than the value at any of the neighbouring vertices. It is less obvious, but it is true (as 
a result of convexity) that if A is not an optimum there must be at least one of the neighbouring 
vertices where the value of V is greater than it is at A. (This is the same principle as that which 
is familiar to economists, that—under universal diminishing returns—a maximum is sufficiently 
determined by looking at marginal conditions.) Thus in order to discover whether A is an optimum 
it is only necessary to look at its relations with its neighbouring vertices. And in order to proceed 
as rapidly as possible to the optimum, from a given vertex, it is only necessary to select that one of 
the neighbouring vertices along the ‘‘ edge’ to which V increases most rapidly; then to repeat 
the operation with the vertex so reached; continuing until a vertex has been found from which 
there is no increase to any neighbouring vertex. That is the Simplex method. 
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itself. By introducing extra variables into the original problem, a sub- 
sidiary problem can be written down which is such that: (1) a true vertex 
of the subsidiary can be found by inspection, and (2) an optimum of the 
subsidiary is a true vertex of the original problem. Thus the subsidiary can 
be solved by the Simplex method; once the subsidiary is solved, the Simplex 
method can be applied to the original problem without difficulty.* 

Other methods are, however, in use. It is sometimes useful to begin by 
tackling the dual to the original problem; the dual can, of course, be 
written down immediately, and once the dual is solved, the primal can be 
solved at once. (An obvious case of this is when the primal has many 
variables but only two specific restraints; for the dual can then be reduced 
to two variables, and can be solved graphically.) There is also a Dual 
Simplex method, in which the dual is kept in sight all the time. A direct 
attack on the difficulty of finding a vertex from which to start is made by 
the ‘‘ Multiplex method” (published in 1957 by Ragnar Frisch).* This 
requires only a feasible point (not a vertex) as a starting-point; from that it 
identifies a “ centre ” of the feasible region; if one moves from the centre, 
in the direction of increasing V, one should arrive somewhere near the 
optimum. 

These are the basic tools which are at the disposal of the Linear Pro- 
grammer; by these means a problem is soluble, if it can be cast into appro- 
priate form, and of problems that can be so cast there appears to be an ample 
supply.? Most of them (like the diet problem and the transportation 
problem) are problems of the least cost method of carrying through a given 
programme; problems (both military and civil) of the public sector do often 
fall fairly naturally into that form. But since the coefficients in the weighted 
sum that is to be maximised (or minimised) may (when we have left the 
prototype) be either positive or negative, there is no reason why the de- 
termination of a maximum profit combination of inputs and outputs (prices 
of the inputs and outputs being given) should not be tackled in a similar 
way. Thus the uses of Linear Programming are not confined to the public 
sector, but can be extended, at least to some extent, to the field of private 
enterprise. 

There is, however, a doubt which creeps in at this point; and it seems 
proper that in a survey like the present, such doubts should be mentioned. 
What is the relation between this new technique and the process of market 
adjustment by the price-mechanism, on which economists have been 
accustomed to rely for the solution of what are, after all, for the most part 
much the same problems? One can understand that there are problems of 
* economic maximisation ” which are unsuitable, for social or institutional 


1 For a description of this device, see Gass, Linear Programming, pp. 61-66. 

? It is briefly described by van Eijk and Sandee in Econometrica, January 1959, pp. 9-13. 

* A fat bibliography has been published by Vera Riley and S. I. Gass (Johns Hopkins Press, 
1958). It is summarised in nine pages at the end of Gass’s book (above cited). 
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reasons, for solution by a competitive process; the “ public sector ” problems 
just mentioned are obvious examples of this, but no doubt there are others. 
Here, where the reason for the non-availability of the market mechanism is 
non-economic, it is an obvious gain to have found an alternative. What 
seems distinctly less clear is the usefulness of the technique in those cases 
which have so much troubled economists, where there are economic reasons 
why the market mechanism will not work. It looks only too likely that in 
these cases the Linear Programming technique will also be unsatisfactory. 

Competitive theory (it has often been remarked by Linear Programmers) 
takes it for granted that the individual firm is maximising its profits; that, 
so they say, means that the Linear Programming problem, inherent in the 
firm’s own production, has already been solved. That, they naturally main- 
tain, is a big assumption. It has been shown by experiment that any 
complex problem of this sort requires a technique for its solution; without 
that technique it is too much to expect that the individual firm will be able 
to maximise its profits; now that the technique has been provided, the gap 
in the traditional theory can be filled. One would not deny the merits of 
this argument as a piece of salesmanship; but its deeper significance seems 
to come out more clearly if it is stood the other way up. 

The traditional case for competition can be put into the form of saying 
that it is a way of avoiding the Linear Programming problem (the macro- 
problem, we might call it) which is involved in the co-ordination of produc- 
tion over the whole economy. The macro-problem is broken up, by the 
market, into little bits, each of which should be too simple to warrant the 
application of elaborate technique; the co-ordination between the bits 
(which would have otherwise to be provided by a supertechnician) is 
provided by the market mechanism. If this process were to be carried 
through fully there should be no scope for Linear Programming within the 
firm; for the firm’s problem should be reduced to that of optimising against 
a set of restraints, so few and simple that the solution would be obvious. In 
practice, of course, the fragmentation is rarely carried so far as this; at the 
most, the market takes over a part of the task of co-ordination; a significant 
part is left to be done within the firm. The application of Linear Programm- 
ing to business problems does therefore remain open as a useful possibility. 
We should, however, ask: why is it that the fragmentation does not proceed 
so far as to prevent this happening? What is it that stops the market from 
taking over the whole job? 

Doubtless there are many reasons. But surely one should not overlook 
the reason which has, after all, most commended itself to economists: the 
diseconomies of small scale. Now if it is true that small-scale diseconomies 
are the main economic reason why fragmentation does not proceed to the 
limit it will follow that the same force which restricts the application of the 
market mechanism will also restrict the application of the linear technique. 
For the presence of scale economies implies the absence of convexity: some 
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qualification (which may be more or less serious) to the convexity which 
Linear Programming requires. 

‘ Qhne is driven to the conclusion that Linear Programming and the price 
mechanism are rather close substitutes—both in the things they can do and 
in those they cannot. But the fact that two things are close substitutes does 
not exclude the possibility that there may be a part for each to perform. 


V. Activrry ANALYsIs 


There is a wide sense of the term “Activity Analysis ” in which it would 
include the whole of the theory (as opposed to the practical technique) of 
Linear Programming. I am using it here in a narrower sense, to which its 
title is (I think) more appropriate. 

Let us go back to the prototype theory (which is subject to the Wald 
rules), and concentrate attention (this time) on its economic interpretation. 
As given so far, that economic interpretation was rather narrow. The 
prototype theory was presented as nothing more than a re-working of the 
Walras—Cassel system; the “ fixed coefficients ” and other basic restrictions, 
which notoriously limit the applicability of that system, were retained. It 
was, however, already shown by von Neumann ? that there is an easy way 
in which they can be relaxed. All that is needed is a slight change in point 
of view. 

It is convenient to begin with a rather special problem—that of products 
in joint supply. It is implicit in the Walrasian assumptions that the processes 
of production of the various products are independent: in the sense that the 
output of any product can be increased, by the absorption of additional units 
of the factors, without affecting the supplies of other products, except in so 
far as factors are withdrawn from the production of these other products. 
Though this independence assumption is not a bad approximation to reality, 
it is certainly not true universally; it is better, therefore, to do without it. 
There are indeed various ways by which that could be done. 

It would, for instance, be possible to observe that joint supply relations 
can be reduced to (linear) equations connecting the various outputs (x); we 
have a regular technique for dealing with such equations. By their aid, for 
instance, some of the x’s could be eliminated; we could then proceed, with 
the remaining x’s, as before. That is the procedure which would be sug- 
gested by what has been said previously; but if we do proceed in that way, 
we are raising the question—what is the status of those x’s, which remain as 
variables of the system, after the others have been climinated? ‘They are 
outputs, but they are not all the outputs—they represent both themselves and 
the others. The notion accordingly presents itself that it will be easier to 
work, from the start, with indices of output, which are to be distinguished 
from the actual outputs of the commodities, and which will spare us the 


1 In the article above cited. 
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(arbitrary) choice of which variables to eliminate. It is from that idea that 

An activity is a process whereby certain quantities of inputs are trans- 
formed into certain quantities of outputs. There are constant returns to scale 
(this is an essential assumption of Activity Analysis) so that an activity can 
be carried on at any intensity; by increasing the intensity, one simply in- 
creases all inputs and all outputs in the same proportion. Thus the sth 
activity, carried on at unit intensity, transforms a,,, a.,, . . . Gy, of the 
factors into o,,, %, . . . &%y, Of the products; if carried on at intensity X, it 
transforms 4,,X;, . . . @y,X; of the factors into «,,X;, . . . «y_X; of the pro- 
ducts. (The a’s and a’s are non-negative constants, which define the activity. 
Of course, where there is no joint supply, all but one of the a’s will be zero.) 

If there are R activities, carried on at intensities (X,) the total input of 
the ith factor is }a,X, (summed over all k); the total output of the jth 
product is }a,,X, (summed over all k). Thus V, the total value of output 
(at prices p;), is >>px,X, (summed over all j and all kK—all products and 
all activities); this may be written }P,X,, where P, (being >,«,, summed 
over all products) is nothing else but the value of the output of the sth 
activity, when that is carried on at unit intensity. Everything can now be 
expressed in terms of the X’s. The sum to be maximised is }P,%, (where 
the P’s, since they depend upon given f’s and given «’s, are given constants). 
The specific restraints take the usual form 


y,X, + yk, +... + hpXep << hy 


QyyX, + GynX, + .-- + GurXp < by 


there are the usual sign restraints. Thus the whole of the prototype theory 
can be reinterpreted, so as to allow for the possibility of joint products, 
without requiring any formal (or mathematical) change. 

That, I think, is the best way to introduce the “ activity”; but the idea 
would be much less important than it is if it could only deal with joint 
products. As a result of this restatement, there is a further extension, much 
more far-reaching, which is automatically at our disposal. In the prototype 
theory, we maintained the Walras—Cassel assumption of the “ fixed technical 
coefficients ”—that there is just one way of producing each product, so that 
the a,’s are all constants. It may well have appeared that we were putting 
too much weight upon this assumption (it was, after all, abandoned long ago 
by those who worked in the Walras tradition +); it was nevertheless con- 
venient to maintain it, for purposes of exposition, and it was safe to do so, 
because it would be so easy to abandon it when the time came. 

The Activity Analysis model, just described, is in fact no longer tied down 
by the assumption of fixed technical coefficients. Just as the possibility was 
left open, in the prototype, that some possible products would not be pro- 


1 By Walras himself in his last edition; by Pareto already in the Cours (1898). 
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duced; so it is left possible here, for exactly the same reason, that some 
possible processes (for a product that is produced by another process) will 
not be employed, so that the intensities of these processes (X) are zero. The 
condition for this to happen can be worked out at once from the condition 
for zero output in the prototype. The intensity of the th activity will be 
zero if P, < Swag; that is to say, if the activity is unprofitable at the im- 
puted factor prices. Thus, while some of the disused activities will represent 
products that it does not pay to produce, others (and probably in practice 
these will be the more interesting) will represent methods of production that 
it does not pay to employ. Accordingly, by a sufficient widening of the 
range of possible activities, everything which economists are in the habit of 
saying about factor substitution can be brought in. 

It must be emphasised that the resulting model is mathematically identical 
with our prototype model; the Wald rules are still in force; all that has 
happened is that it has been given a different economic dress. Nevertheless, 
by that simple change it has been converted into a general theory, with a 
range which is comparable to that of the Paretian theory of general equi- 
librium. The Activity Analysis approach is indeed in the end not so dis- 
similar from the Paretian approach; their strengths, and their weaknesses, 
are much the same. We get no help from Activity Analysis in dealing with 
increasing returns, the nut which is hardest to crack by Paretian methods; 
indeed, it may be said that the Activity Analyst is more completely dependent 
upon the hypothesis of constant returns to scale than the Paretian. There 
is nothing to prevent the Paretian from exploring the realms of increasing 
returns, to the very limited extent to which they can be explored by his 
methods; to the Activity Analyst they are forbidden territory. Each is beset 
by the temptation to make excessive use of the price parameters, which are 
associated on the one side with the assumption of perfect competition, on the 
other with convexity assumptions, which amount (in practice) to much the 
same thing. The possibility of methods that it does not pay to employ can 
be dealt with on either method; where Activity Analysis gains is in its more 
explicit attention to the possibility of products that it does not pay to produce, 
and of factors that it does not pay to use. For any problem where these latter 
possibilities are not important (and that is surely the case with the majority 
of economic problems) it will not matter which method one uses. If either 
is applicable, both will be applicable; each will give the same results. 

This being so, it is not surprising to find that particular problems, for the 
solution of which the new method has a decided advantage, are far from 
common. It can indeed happen—it is already happening—that people who 
have learned to think in the new way will begin by getting their problems 
out in that way; but it usually appears in the end that they could have been 
got out in the old way just as well. This is not to deny that there are things 


1 A nice example is to be found in the papers by Farrell and Champernowne (Econometrica, 
July 1954). 
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which it is easier to notice if one is thinking in the new manner; one wonders 
whether Samuelson would have put forward his famous Factor-price Equali- 
sation Theorem just when he did, if he had not been working, at the same 
time, at the development of Activity Analysis. It would, however, appear 
that (apart from Input-Output applications, which I shall be considering in 
the next section) the principal achievement of the new method has been the 
establishment of very general theorems, which are mainly valuable because, 
when we have them, we can go on in our old ways with a better conscience. 
The chief of these is the proof of the existence of a competitive equilibrium 
(the solution of Wald’s problem) which is contained in a most remarkable 
passage of the DOSSO book.? The general character of this proof (too 
important a matter to be omitted from this survey) may be sketched out, very 
roughly, as follows. 

From the Wald rules about the constants—a’s, b’s and p’s (or P’s)—which 
are carried over into Activity Analysis, it follows (as we have seen) that 
production is optimisable; there is a set of quantities of products (x) which 
maximises the value of output for given product prices (p), and there is a set 
of imputed factor prices (w) which belongs to that optimum. If production 
is organised (as it should then be possible for it to be organised) into firms 
which operate under perfect competition, the earnings of the factors will be 
such as correspond to these imputed factor prices. Thus on the “ supply ” 
side the equilibrium exists; but nothing has yet been said about the demands 
for the products. These must now be brought in. All we assume, at this 
stage, is that the demands depend, in some way, upon the product prices and 
factor earnings; then, since the factor earnings depend on product prices, 
both the demands (x’) and the supplies (x) of the products have been shown 
to depend upon the product prices (p).* The difficulty is to show that there 
must be some set of product prices which makes demands equal to supplies. 
This is tackled in the following way. 

Starting from any arbitrary set of product prices (and derived factor 
prices), we have an (x’) determined by the demand functions; but this (x’) 
may not be feasible, or, if feasible, it may not be efficient—there may be no 
(p) for which it would be optimum. What DOSSO then does is to diminish 
(or increase) all the x’ in the same proportion, until the resulting set of 
quantities, k(x’), does lie on the frontier of the feasible region. To this k(x’) 
there will correspond a set of prices (p'), being a set of prices for which k(x’) 
is an optimum. (Usually, indeed, as when é(x’) is at a vertex, there will be 
many such sets of prices; but that does not—too much—matter.) These 


1 There is a family resemblance between the Factor Price Theorem and the Input-Output 
Substitution Theorem (see below, p. 703) due to the same author. 

® Pp. 366-73. It appears that in its final form this proof is due to Solow; but it was built 
up by stages, that are to be associated with the names, first of Wald himself, then of Lionel Mackenzie, 
of Samuelson and of Harold Kuhn. (There is another discussion in Baumol, op. cit., pp. 859-65.) 

* The (p) are, of course, to be understood as relative prices; if all p’s, and consequently w’s, 
are multiplied by the same multiplier, they will generate the same (x)—and the same (x’). 
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(p’) prices are rather analogous to “ supply prices,” to be put against the 
“* demand prices” (p) with which we began. 

A rule has therefore been evolved by which a set (or sets) of supply prices 
can be associated with the given demand prices. At this point it is possible 
to invoke the aid of a powerful mathematical tool, the fixed-point theorem, 
according to which (provided that a number of conditions, which can be 
shown to hold in this case, are satisfied) there must be some () which is itself 
included among the sets of (p’) which, in this manner, it generates. Once 
that is established, the rest is simple. For since the total earnings of the 
factors (which, by “‘ Walras’ law,” are all spent) are equal to the total value 
of output,? it follows that at this (p), Spx’ = Sp(kx’). Since the 4’s are the 
same for all products, 4 = 1. The quantities demanded are optimum 
quantities; supplies and demands are equal. Thus the competitive equi- 
librium exists. 

The most interesting thing about this proof, to the economist, is the little 
that has to be assumed about the demand functions.* It is necessary that 
there should be some set of demands, some (x’), that is generated by every 
(p) and the (w) that belongs to it; but little more is necessary.* There is 
nothing that corresponds to the “downward slope of the demand curve.” 
The explanation of this rather surprising omission is that nothing has been 
said about the uniqueness of the equilibrium. Multiple equilibria are per- 
fectly possible. Sufficiently strong “‘ downward slope ” assumptions (what 
Samuelson calls “ the weak axiom of revealed preference ”—what I should 


prefer to describe in terms of the absence of net-income effects) do, however, 
prove uniqueness. That is where they come in. It is, of course, familiar, 
from simple examples, that the presence of net-income effects may lead to 
such things as “‘ upward sloping demand curves”’ and multiple equilibria. 


VI, Input-Output 

Throughout our discussion of Activity Analysis we have maintained the 
Wald rules; with the implication, which they carry, that factors and products 
(inputs and outputs) are fundamentally different sorts of things. Analysis 

1 The general idea of a fixed-point theorem is well explained in Courant and Robbins, What 
is Mathematics?, pp. 251-5. It should, however, be noticed that what is there described is the 
original Brouwer theorem, not the slightly more complicated Kakutani theorem, which is what 
is needed for the above purpose. See the pessage in DOSSO, just cited; also Baumol, p. 859. 

® See above, p. 684. 

* It is quite unnecessary to make the peculiar assumption, which Wald made in 1934, that 
demands do not fall to zero, however high prices rise. As Kuhn has shown in the paper that was 
previously mentioned (Linear Inequalities, op. cit.), the reason why Wald made this assumption was 
that he did not have the duality theory. He took it for granted that all of a given list of outputs 
must have prices equal to costs; and that meant that he had to exclude the possibility of zero 
outputs. Though he allowed for the possibility of factors with zero prices, he did not allow for 
the other zero, which is dual to it. 

4 It has to be assumed that the demand functions are continuous—that there are no jumps 
in demand as prices change. This is necessary, if we are going to insist on making it a condition 
of equilibrium that demands should equal supplies. If we were prepared to be content with some 
sort of approximate equality this continuity condition could presumably be loosened a bit. 
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of that kind can deal with most aspects of a static system (under constant 
returns to scale); but it cannot deal with intermediate products, which are 
outputs from one angle and inputs from another. What it must be assuming 
about such products is that they have been “ netted out ” by vertical integra- 
tion. It is, however, uncertain whether actual production is capable of such 
integration, without being involved in lateral integration also; in any case, 
the intermediate products which certainly exist are worthy of study on their 
own account. It will not be expected that any very serious discussion of the 
Input-Output theory, invented by Leontief as a means of studying such 
linkages, can find a place at the end of this already lengthy survey; it has, 
however, proved so attractive a field * for the application of the developments 
which we have been considering that it cannot be left altogether on one side. 

It is characteristic of Leontief’s model that it reduces the primary factors 
to one only—homogeneous labour; apart from labour, the inputs of each 
industry are the outputs of other industries. We define x, as the gross output 
of the ith commodity, including that which is absorbed as inputs of other 
industries, or indeed (for the seed-corn must come out of the harvest) as input 
in the production of x, itself. The amount of the ith commodity which is 
needed as input of the jth (per unit of the latter) is taken as given, like the 
corresponding coefficients in the prototype; it will cause no confusion if we 
write it ay, as before. The demand for the product x,, as input in the 
production of other commodities, will then come to Sayx, (summed over 
allj); the net, or final, output is the difference between this and gross output, 
that is to say, it is x, — Sayx; The amount of labour that is required (per 
unit of product) for the jth product we will simply write a. Then the 
demand for labour is }a,x, (over all products). 

What are the restraints under which this system operates? There are, 
of course, first of all the usual sign restraints (all x, non-negative). If we 
suppose that the supply of labour (5) is given, we have a specific restraint, 
of the usual kind, due to the limitation of the supply of that factor; here it 
will appear as Dax, < 6. It is, however, further necessary that the net 
outputs of the products should be non-negative. It is possible, that is, for 
the whole output of a particular product to be absorbed as inputs in the pro- 
duction of other products; but it is inconsistent with static equilibrium for 
more than the whole output to be so absorbed. Thus we have another set 
of specific restraints, of the form Sayx, < x, (for all i), or, written in full, 


Bey %y + AygXy t+. «s+ (Gy — Wey +... + ait, <0 
It is the appearance of these “ Leontief restraints,” as we may call them, in 


1 Stiucture of the American Economy (ist ed., 1941; 2nd ed., 1951); Studies in the Structure of the 
America Economy (1953). 1 have made extensive use of the chapters on Input-Output in DOSSO 
(IX and X); it does, however, take some effort to disentangle from these chapters the essential 


* As will be apparent to anyone who turns the pages of Econometrica or the Review of Economic 
Studies, it is one of the fields of application on which interest has been centred in the most recent 
years. 
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addition to the labour restraint, which marks the Leontief system off from 
those we have considered hitherto. 

It may be assumed, for the same reasons as before, that the a’s (of every 
kind) are non-negative; but that cannot mean that all of the coefficients in 
any Leontief restraint can be non-negative. If they were, it would follow 
at once (because of the zero on the right-hand side) that outputs of all com- 
modities with non-zero coefficients must be zero. For the Leontief system 
to be feasible at all, it is first of all necessary that the “ feedback coefficient ” 
ay (of any output into its own production) should be less than unity. But 
that means that we are bound to have one negative coefficient in each of the 


X 
L 








Xx, 
Fic. 3 


Leontief restraints; accordingly, the Wald rules, and their consequence— 
assured feasibility—will not apply. 

The situation which emerges can easily be illustrated diagrammatically 
(Fig. 3). If gross outputs x, and x, are measured on the two axes, the labour 
restraint will appear as a downward sloping line of the usual kind (LL); 
while the Leontief restraints will appear as upward-sloping lines (because of 
the negative coefficient) through the origin (because of the zero on the right- 
hand side). The feasible region is accordingly cut down to the triangle 
OAB. Evidently it will continue to take the same sort of form—a pyramid 
or “ cone” with apex at the origin—in more than two dimensions. 

There are two things, which are already visible in this construction, 
which require to be noticed. In the first place, the mere condition that 
ay < 1 (which keeps the Leontief lines upward sloping) is not sufficient to 
ensure that there exists a feasible region. The line CA could easily be swung 
up (or OB swung down) so that the feasible region disappeared. What this 
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would mean (in the two-goods case) is that the amount of x, absorbed in 
making x, was greater than could be replaced by absorbing all of the x, in 
the x, industry (so that if net x, were zero, net x, would still be negative) ; 
with @ coefficients chosen at random that would certainly be possible, and 
it would certainly mean that the system would not work. The same thing 
can naturally happen in more complicated ways when there are more than 
two commodities. The conditions (upon the @ coefficients) for it not to 
happen are called the Hawkins—Simon conditions; * it is unnecessary to write 
them out here. It is sufficient to observe that some such conditions must be 
satisfied if the Leontief system is to be feasible. 
_ Secondly, if the system is feasible, efficiency requires that the “ point ” 
selected should lie on that part of the boundary which is formed by the labour 
restraint. From any other point of the feasible region, gross outputs can be 
increased proportionately, and therefore all net outputs in the same propor- 
tion. It is accordingly to be expected that any optimum (in the sense so far 
used) will lie on that part of the boundary. But this needs checking up. 
It is natural to take, as the thing to be maximised, the value of net output 
(at given prices ). But it is easy to show that the value of net output at 
“ gross”’ prices is the same as the value of gross output at “ net’ prices—the 
“ net price ” of a product being interpreted as the value added per unit of output 
in its production. For 


V = Sp(x, — Lay%) = 2(P s— Theay)a; = Day; 


where 7; (the “ net price”) is p; — Spay. With p’s and a’s given, the n’s 
are given. It is accordingly correct to maximise },x, against the restraints. 

An optimum, as we know, must either lie at a vertex or “ between” 
vertices. Now the vertices of the Leontief region are: (1) the origin, which 
—since we do not now have the Wald rules to support us—cannot be excluded 
as a possible optimum; (2) the points such as A, B on the diagram, which 
are intersections of Leontief restraints with the labour restraint. At the 
origin, however, V is necessarily zero, while at the latter vertices V will 
necessarily be positive * (if there is a feasible region), so that it is only the 
latter vertices which we need consider. Each of these vertices will represent 
a position in which there is a zero net output of all but one of the com- 
modities, and a maximum net output of the one that remains. Possible 
optima (all of which, it is now confirmed, must lie on the labour restraint 
part of the boundary) are weighted averages of these vertices. 

If there are positive net outputs of all the n commodities, V must have 
an equal value at all of these vertices, so that }7,x, must be the same all over 
the “ plane” Sax, = 5. This can only happen if a, bears the same pro- 
portion to a, for all commodities. This we may write 7, = wa,, where w is 

1 They were worked out, with a little trouble, by the eponymous authors, in Econometrica during 


the year 1949. 
® We keep the “ extra” Wald rule, that the p’s are non-negative, and not all zero. 
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easily recognisable as the (imputed) price of labour. Thus we have n 
equations 
Ps — Thay = wa; (for all ;) 


to determine the gross prices (p) relatively to the wage of labour. It will 
only be at these prices that the net outputs of all WV commodities can be 
positive. 

How do we know, it may, however, be asked, the prices (p) that are 
determined by these equations will be non-negative? It turns out that the 
conditions for this to be so are the same Hawkins-Simon conditions as we 
had formerly to invoke to establish feasibility. Thus, granted these condi- 
tions, the internal coherence of the Leontief model is established. 

Substitutability in Leontief Models. There are a few more points to be 
noted. The prices which have just been determined are independent of the 
demands for the commodities; however demands change, the optimum 
point must keep on the “ labour restraint” plane, so that the prices just 
determined must continue to hold. Thus, in spite of the “ fixed coeffi- 
cients” at which products are transformed into one another, the fact that 
there is (ultimately) only one scarce factor keeps the “ labour theory of value ”’ 
in operation, with the system operating under constant cost. It follows from 
this that even if the net outputs of some commodities are zero (so that they 
are pure intermediate products, only produced in order to be re-absorbed 
into the productive process) their “ net prices’ must still be equal to the 
value of their labour coefficients: the condition 7, = wa, must still hold for 
such products. Equality does not require, as seemed at first sight, that net 
output should be positive; it is sufficient that gross output is positive. 

There is a more remarkable consequence of the same property, that has 
been pointed out by Samuelson—his “ substitution theorem.” ! It is not 
necessary, in the Leontief model, to start, as hitherto supposed, with given 
technical coefficients—given methods of producing the commodities. There 
may be a choice of methods, and it will yet follow that there is one method 
which has to be adopted for each product; the method chosen is inde- 
pendent of the demands for the products. Thus the Leontief system 
produces under constant cost, even if methods are (in principle) variable. 

This, it will be recognised, is again a generalisation of the labour theory 
of value. If all labour was applied directly to the making of finished 
products (and labour was the only factor), there might be a choice of 
methods, but efficiency would dictate that the most efficient method should 
be used for each product—as Marx (for instance) knew very well. The 
choice of method would be independent of the demand. What Samuelson 
has shown is that the same continues to hold, so long as labour is the only 
primary factor of production, even if labour is applied indirectly as well as 
directly. Put in this way, his result is by no means surprising. 

1 Originally stated in Chapter VII of Activity Analysis (ed. Koopmans). 


No. 280.—vVOL. LXx. 3A 
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There is, however, an exception to the classical doctrine, that has been 
familiar since the days of J. S. Mill. If some of the products are joint 
products, the relative prices of the joint products will depend upon demand; 
it is then possible that a shift in demand will lead to the substitution of one 
method of production for another, even though labour is the only primary 
factor. The Leontief system excludes such joint production, so that in the 
Leontief system this complication cannot arise. It is, however, to be 
expected that it will arise if we attempt to extend the Samuelson principle 
to cases in which joint production is allowed.? 

It may be useful to show in detail how this is. In terms of Activity 
Analysis, the general problem may be posed as follows: There are R 
activities, capable of producing the N commodities (by input of some and 
output of others, and, of course, by input of labour). Since the activities 
include many alternative possible methods of producing the commodities, 
R may be supposed to be larger—if we like much larger—than N. We may 
generalise our notation, and write «, as the output of the ith commodity by 
the kth activity, when it is operating at unit intensity; inputs can be covered 
by the same symbol, «, being negative when the ith commodity is an input. 
Here we will write 8, for the input of labour. Then, if X, is the intensity of 
the Ath activity, the net output of the ith commodity, over the whole system, 
is Sa,X,. We have to maximise }>p,«,X,, subject to the restraints: 
X, > 0 for all k; SayX, > O for all i; 56,X, < 6. Formally, the problem 
is almost the same as before. Since some a’s are positive, and some negative, 
there is still the same question of determining whether or not there exists a 
feasible region; in order that it should exist the «’s will have to be suitable. 
We will suppose that they are suitable. 

Following the same argument as before, it would be necessary, if all 
activities were utilised, that Spay = wf, for every activity. But this gives 
us R equations to determine N prices; if R > N, as we have supposed, the 
system is over-determined.? Thus, in general, it will not be possible for 
more than WN activities to be utilised; the rest will have Spa, < w,, and 
intensity zero. Optimisation involves the selection of a particular set of not 
more than N activities, which are to be employed; an optimum set of acti- 
vities must satisfy the conditions just stated. If the optimum set consists of 
the whole number of WN activities the prices at which these activities can be 
employed will be determinate; any demands for final outputs which the 
system is capable of satisfying can be satisfied at these prices and with these 
activities. Now if there is no joint supply, at least N activities will be 
required to produce the N commodities; this therefore is Samuelson’s case. 


1 The point of the elaborate investigations by Koopmans and Arrow (Chapters VIII and IX 
of the Activity Analysis volume) was to clear up this exception. 

* This assumes (and it is assumed throughout the argument) that the activities are “‘ linearly 
independent ’—that we are not including any activity which is a mere combination of other 
activities. In economic applications that (I think) may be taken for granted. 
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But if there is joint supply it will be possible for the N commodities to be 
produced in positive quantities with less than N activities; the prices are 
then not determinate, and it is possible that as demands vary, the activities 
that are utilised may change. 

The matter may be illustrated, and the argument made more precise 
with the aid of a diagram (Fig. 4). Suppose that there are two commodities 
being produced and three possible activities: N = 2 and R = 3. Measur- 
ing the intensities of the activities along three axes, the labour restraint 
becomes a plane; as we have seen, the optimum must lie upon that plane: 
let us therefore take it to be the plane of the paper. The intersections of 
this plane with the co-ordinate planes will accordingly appear on the paper 
as a triangle XYZ. The sign restraints and the labour restraints limit 
possible optima to points within or on the sides of this triangle. The two 











Fic. 4 


Leontief restraints (which will also be shown as straight lines—the inter- 
sections of the Leontief planes with the labour plane) will limit the possible 
optima further. If they are to be operative at all they must intersect the 
triangle: there are then two main cases, in one of which they intersect the 
same two sides (Fig. 4 (@)); in the other there is only one side which they 
both intersect (Fig. 4 (5)). 

Now in either case, for the reason above stated, it is not possible that all 
three activities should be used ‘n an optimum position; the optimum cannot 
therefore lie within the triangle XYZ; it must lie on one of the sides. 
Accordingly, in Fig. 4 (a), possible optima lie along AB or along A’B’; one 
of these stretches will be more efficient than the other. If it is AB the system 
will be at A when the demand for one commodity is zero, at B when the 
demand for the other is zero; they can be combined (efficiently) in any 
proportions by moving along AB. 
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In this case, therefore, the Samuelson theorem is verified; but now con- 
sider Fig. 4 (6). Possible optima now lie along AB, or along the broken 
line A’XB’. If AB is optimum, all is as before; but if the other is the 
optimum stretch there is a change in the combination of activities as demand 
varies from one extremity to the other. But this exception can only arise 
if the point X is on the optimum path—if positive net outputs of the two 
commodities can be secured by using only one activity. Joint production is 
accordingly a necessary condition for the exception to arise. 
¢ 


VII. Conciusion—Tue Turory or Games 


There remains one further topic which needs consideration before we 
have exhausted the list of specialisms which, in their relations to one another, 
we set out to examine. It will, however, be convenient, before I take up 
that topic, to interpose some general remarks upon the field we have already 
covered, 

The methods of analysis (if indeed they are more than one method) that 
have been described are rather tied down by the assumption of constant 
returns to scale, or (perhaps even more fundamentally) by the convexity 
which is associated with an absence of scale economies; nevertheless, subject 
to that restriction, the field with which they deal is dealt with very thoroughly, 
more thoroughly than it was dealt with by the methods previously in use. 
As I have explained, I do not think that the new methods need displace the 
old methods; it may indeed be said that one of the services of the new methods 
is to provide a justification for the use of the older methods, which was 
previously lacking. Granted convexity (the necessary condition for the new 
methods to operate) it has now been fully proved that a general optimum 
must also be a local optimum—that marginal conditions are therefore suffi- 
cient to establish its general optimality. Consequently if one is prepared to 
grant (as in many cases one is) that the changes one wants to consider will 
not involve any change in the number or specifications of the kinds of goods 
that are to be produced, or of the resources that are used, the old-fashioned 
marginal rules are all that have to be considered. The occasions on which 
the economist will want to go further, so as to have to use the new methods 
in relation to particular problems (while being able to retain the convexity 
conditions which enable him to use them) are really rather infrequent. 

It must nevertheless be recognised (and this is the point on which I now 
want to lay stress) that the new methods are a great advance upon the old 
in the understanding which they convey of the raison d’étre of the price 
mechanism. The rather inappropriate mathematical methods, which have 
been employed (at all levels of mathematisation) by the school of Cournot 
and Walras—and of Marshall—did in this respect rather let us down. For 
they caused it to appear that the price system is just one way of organising 
an economy efficiently; that it is, in a sense, exterior to the economic 
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problem, something that is brought in from outside. What the linear 
theory has shown—and this, speaking as a theoretical rather than as a prac- 
tical economist, seems to me to have been its greatest service—is that, so long 
as the convexity assumptions hold (and though I have constantly emphasised 
that they do not hold universally, I would certainly admit that they hold, 
to a fair approximation, over a large part of the economic field), the price 
mechanism is something that is inherent. It did not have to be invented, 
or breught in from outside. It belongs. 

This indeed is what was first perceived, after a fashion, by Menger and 
his followers; but they did not have the power of explaining, in a manner 
which would compel communication, the truth that they had seen. Now 
it has all been set down in black and white. It has been made apparent, 
not only that a price system is inherent in the problem of maximising pro- 
duction from given resources but also that something like a price system is 
inherent in any problem of maximisation against restraints. The imputation 
of prices (or “ scarcities”’) to the factors of production is nothing else but 
a measurement of the intensities of the restraints; such intensities are always 
implicit—the special property of a competitive system is that it brings them 
out and makes them visible. It is through its power of developing the 
intensities (in the photographic sense of developing), so that they are avail- 
able for use as instruments in the process of maximisation, that the com- 
petitive system does its job. 

To have taken so much of economics, and to have reduced it to a problem 
in pure mathematics, is no doubt in many ways a most notable achievement; 
to many economists it will be a rather shattering achievement, but it is (after 
all) the kind of thing that has happened in one after another of the natural 
sciences. It is not surprising that it should happen to us also. Nevertheless, 
the question persists: how much of economics is it that is being thus ab- 
sorbed? If we take the famous definition, given so many years ago by Lord 
Robbins—" the relationship between ends and scarce means that have 
alternative uses ” +—economics, in that sense, is very well covered by the 
linear theory. It has, however, been shown that in that sense it has very 
little to do with “‘ human behaviour ’’—a phrase that Robbins did allow to 
creep in. The “ logic of choice,”’ now that it has been fully mathematised, 
appears as nothing else but pure technics—the distilled essence of a general 
technology. 

Economics, surely, is a social science. It is concerned with the 
operations of human beings, who are not omniscient, and not wholly 
rational; who (perhaps because they are not wholly rational) have diverse, 
and not wholly consistent, ends. As such, it cannot be reduced to a pure 
technics, and may benefit by being distinguished from a pure technics; 
for we can then say that its concern is with the use that can be made of pure 

1 Nature and Significance of Economic Science, p. 15, ‘The “Austrian” credentials which are 
presented in the footnote to that page should be noticed. 
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technics by man in society. And that looks like being a distinctly different 
matter. 

But is it? Here I come to my last topic, on which I propose to be brief. 
In the Theory of Games we have a subject (evidently related to those which 
we have been discussing, at least in the sense that it uses some of the same 
mathematics) which is specially concerned with the analysis of behaviour 
when ends are different, either completely or partially opposed. Are we to 
say that the rest of economic theory, which is not pure technics, is nevertheless 
capable of being treated in much the same way by the sister subject—the 
Theory of Games? 

I do not pretend to know the answer to that question. I am not equipped 
to answer it; the Theory of Games now covers a vast territory, and there is 
far too much of it that I make no pretence of understanding. I shall confine 
myself to one point which I think I do see clearly—namely that the relation 
of economics to the Theory of Games is an entirely different matter from 
those which we have been discussing. There is no doubt that the theory of 
optimisation (whether or not it is economics) is highly relevant to economics; 
it may well be that the Theory of Games is highly relevant; but one does 
not follow from the other. 

This is worth stating, because it is easy to get the impression that the 
connection is closer. One of the neatest ways of proving the general Duality 
theorem # (which, it wi'l be remembered, has not been proved in this paper) 
is to develop it as a consequence of the fundamental theorem of Game theory 
—the Minimax theorem, as it is called.? If this is done, it looks as if the 
theory of optimisation is being swallowed up by Game theory—as if the 
Theory of Games was not merely swallowing that part of economics on 
which it has obvious designs, but was ready to absorb the lot! But that, I 
am convinced, would be a mistake. 

Though the Minimax theorem is usually stated as a theorem in Game 
theory (and no doubt it is that application which to mathematicians is the 
most fruitful), it is not necessary to state it that way. It can easily be stated 
in a more abstract manner—as a pure property of numbers that are arranged 
in a rectangular matrix. Any such matrix has a minimax (the minimum 
of row maxima) and a maximin (the maximum of column minima). It is 
easy to prove that the minimax must always be greater than, or equal to, 
the maximin. What von Neumann’s Minimax theorem states is that there 
is a process of “‘ enlarging ” the matrix by which the gap between minimax 
and maximin (if it initially exists) can be so reduced that it ultimately dis- 
appears. This process of enlargement is simply the addition of new rows 
and columns which are weighted averages (in the sense in which we have 
been using that term) of the former rows and columns. By sufficient enlarge- 
ment, minimax and maximin can be brought together. 


1 See above, p. 687. 
* See, for instance DOSSO, Chapter 16. 
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What I want to emphasise is that this enlargement is a purely abstract 
operation, which can be given all sorts of meanings, that have nothing but 
a formal connection with one another. When the Minimax theorem is used 
as a means of proving Duality the matrix is a matrix of technical coefficients; 
the enlargement (in one direction) is carried out by varying outputs, in the 
other by varying factor prices. When it is used in Game theory the matrix 
is a matrix of pay-offs; the enlargement is performed by mixing strategies. 
The mixing of strategies has nothing necessarily to do with the Minimax 
theorem; it is one of the ways in which the theorem can be applied, and no 
more. That the Minimax theorem can be used in the theory of optimisation 
does not show that “ Outputs v. Factor Prices ” is in any sense a Game. 


J. R. Hicks 
All Souls College, 
Oxford. 


BIBLIOGRAPHICAL NOTE 


So much bibliographical work has been done by others upon the bible 
covered in this survey that there is no case for appe: afk © 6 Semel Sone 
graphy. The wants of mathematicians and of Linear en eee 

are catered for in the bibliography to Gass, Linear Pro, (1958). There is 
a more selective bibliography, more directed to economists, in DOSSO ( 
Samuelson and Solow, Programming and Economic Analysis, 1958). The 
further reading that can be recommended to the non-mathematical economist is, 
however, rather limited; most of it has been mentioned already. 

For an easy introduction, there is G. Morton, “‘ Notes on Linear % 
(Economica, 1951); with W. J. Baumol, “Activity Analysis in One Lesson”’ (LE 
1958) to follow. Valuable und is provided by Koopmans’ introduction 
to Activity Analysis of Production and Allocation, and by the first essay in his Essays on 
the State of Economu Science (1957). After these, there is nothing for it but to 
plunge into the DOSSO book, so frequently mentioned. 

oe a side of technique, Charnes, and Henderson, An Introduction to 

amming (1953) remains the simplest account of the ‘Simplex method; 
it it should, owever, be noticed that it is the original method that is there described, 
not the revised method, making use of the “ subsidiary,” that is mentioned on 
. 692 above. If one uses DOSSO for this purpose, there is much to be said 
foe beginning with their chapter on the transportation problem. It should 
however be recognised that the technique of linear programming is a practical 
subject, like practical statistics or practical accounting; though it can be taught 
in classes to students of quite average intelligence, it is a tiresome thing to work 
out for oneself from a book. 





MONETARY THOUGHT AND MONETARY POLICY 
IN ENGLAND! 


Tue purpose of this paper is to review certain basic notions that have 
underlain English monetary policy during the nineteenth and twentieth 
centuries. I shall contend that the theoretical approach to the problems of 
policy needs redirecting in the light of changes in the institutional and 
political environment. I have nothing revolutionary to say and, restricting 
myself to the more elementary aspects, I shall throughout emphasise theory 
rather than the course of events. 

In some of the more lively phases of monetary controversy during the last 
160 years the front of the stage has been occupied by questions of the foreign 
exchanges and the balance of payments, but even in these phases discussions 
of practical policy have more or less explicitly assumed certain views on 
internal policy; indeed, the classical contribution of English thought was 
the insistence on the connection between the internal and external objectives 
of monetary policy. At other times, when attention has been focused on 
troubles common to many countries rather than disturbances in the monetary 
relations between countries, considerations most relevant to a closed system 
have naturally come to the forefront. It is with these internal aspects that 
I am directly concerned—remembering always, however, the sound tradi- 
tion that we separate the internal from the external at our peril. 

Throughout the period—we can date it from the Bullion Report of 
1810—the broad approach of every generation has been a Quantity Theory 
approach. I take this in the most general sense of a belief that the value 
of money is dependent, to an important extent, on its quantity, and that 
therefore some control of the supply of money is an essential prerequisite 
of any sensible monetary policy. The Quantity Theory, in all its sim- 
plicity, has great attraction. It is a supply-and-demand analysis, with 
a demand schedule whose peculiarity derives directly from the concept of 
money not as an object of exchange but as the medium of exchange. That 
this is only a small part of the truth is acknowledged even by those economists 
who rate it most highly, and I should be guilty of travesty if I were to accuse 
authoritative writers of allowing the Quantity Theory to monopolise their 
thoughts on monetary action. But I am going to suggest that we should 
all have a clearer view if we went back to the starting-point and looked 
afresh at the basic concepts. We must go back to the nature of money and 
the demand for it. 

The word “ money” is used in two senses. Money is the standard by 
which we measure the exchange values of things and in which debts are 
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denominated. This is the abstract sense in which we use the term; we 
know what pounds, shillings and pence are, in the sense that we know they 
are the units in which debts and prices are stated. We run into difficulties 
—the familiar index-number problem, on which I shall not comment— 
when we begin to generalise about “ the value of money,” still using the 
word “‘ money ”’ in this abstract sense, but at least there is no doubt about 
what is the “‘ money.’’ When we say that our economic system has acquired 
its present shape on the basis of a general assumption that the value of money 
is reasonably stable, it is of this abstract sense that we are thinking. Yet 
when we say that, in order to achieve this stability in the value of money, 
we must control the supply of money, we have switched away from the 
abstract sense of money to its other, concrete sense. For by “ control of 
the supply of money ’”’ we mean control of the availability of certain assets 
which are used as media of exchange and stores of value. We have switched 
from an unambiguous abstraction to a class of marketable objects whose. 
boundary has neither sharpness nor certainty nor permanence. And we 
have arrived at one of the perennial questions of controversy: the question 
of what assets are, and what are not, included in the “‘ money ” category. 
I suspect that, because money in the abstract sense is an urambiguous 
concept, people have subconsciously believed that there must also be a 
simple answer to the question of what is money in the concrete sense. They 
have been looking for a sharp line of distinction where only Marshallian 
shading has reality. This pursuit of a will o’ the wisp has had its effects on 
discussions of policy, for people have been too ready to believe that there 
is an identifiable quantity the control of which is all-important. 

The difficulty of identification has derived from the twofold nature of 
money (we are now speaking only of the concrete sense) as a medium of 
exchange and as a store of value. Money is both these. An asset which 
entirely ceases to be a store of value ceases to be used as a medium of 
exchange, as has been seen when a money is rejected in the final stage of 
hyper-inflation. There are articles which are stores of value but are clearly 
not money because they are never used as media of exchange. But are we 
to label as money all other stores of value, that is to say all those which are 
ever brought into use, whether commonly or occasionally or only rarely, as 
media of exchange? The usual answer is that we should include as money 
only those assets which are commonly used as media of exchange. Resort 
to the adverb “‘ commonly ”’ at once emphasises the absence of any sharp 
line of distinction. Are balances in a clearing bank to be labelled money 
while deposits in the Post Office Savings Bank are not? _I find it impossible, 
on the evidence of recent practice, to find any watertight reasons for so 
distinguishing. It is sometimes supposed that the distinction can be made 
to turn on the simplicity of the procedure for transferring the asset. When 
I take a coin or a note out of my pocket, and hand it across the counter, I 
am using money to make a payment. When I draw a cheque on a current 
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account at a bank, economists would certainly say that I am using money 
to make a payment. But if this act of writing an instruction to a bank is a 
use of money, why not also written instruction to the Fost Office Savings 
Bank or a Building Society? And what could be more simple than the 
showing of a consumer’s credit card? Nor is it altogether satisfactory to 
retreat to the fact that many Post Office and Building Society balances lie 
for long periods undisturbed, for this is also true of many balances in the 
Clearing Banks. Especially this is liable to be true of deposit account 
balances, yet most economists would regard them as money, equally with 
current account balances, and the procedure for paying them over to other 
people is scarcely less simple than drawing a cheque on a current account. 

Nor is there conviction in the notion that the line can be drawn by 
reference to whether interest is earned. Present English practice is that 
interest is not paid on current accounts, but this has not always been so, 
nor does it universally apply in other countries where banking competition 
is more free. Even in present English conditions, large sums are held in 
current accounts as minimum balances, ordinarily undisturbed, as induce- 
ment to the banks to operate accounts without charge: interest is thus 
virtually paid and offset by turnover charges. Whether the question of 
what is money is made to turn upon what has been common usage among 
economists, or on whether the asset is commonly used as a medium of 
exchange, or on whether it yields interest, it is not possible to give an un- 
ambiguous answer. - 

A similar attempt to escape from the difficulties of identification of money 
is to be found in the distinction sometimes drawn between “‘ active money ”’ 
and “idle money.” The actual division of bank deposits into demand 
deposits and time deposits is often thought of as a statistically convenient 
approximation to an economically significant division into active money and 
idle money. But this distinction is at best misleading. No asset is in action 
as a medium of exchange except in the very moment of being transferred 
from one ownership to another, in settlement of some transaction, and no 
class of asset used in this way can logically be excluded from the class of 
active money. Between transactions all money is idle. Yet if activity is 
held to cover the state of being held in readiness against possible use in 
exchange, then all monetary assets are active all the time. It is not merely 
that we cannot easily earmark for statistical assessment the quantity that is 
active: there is no such quantity, except in the all-embracing sense of all 
those goods or claims regarded by their owners as potentially useful for 
settling market commitments. It is this wide concept of liquid assets that 
we must put, in the place conventionally occupied by “the supply of 
money,” as the monetary quantity influencing total effective demand for 
goods and services. And we must interpret it widely enough to include 
credit that can be brought into existence concurrently with a decision to 
exercise demand. 
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When all the assets included in this class are reviewed in detail we find 
that they include not only the deposit liabilities of banks but also the readily 
callable liabilities of a large and widening range of other financial inter- 
mediaries. The ease with which these intermediaries enlarge their balance- 
sheet totals is as relevant to the monetary situation as is the behaviour of 
those financial intermediaries we call “ banks.”” Nor should we limit the 
range to firms ordinarily regarded as financial intermediaries. Among 
firms whose main activity is manufacturing or trading, most do a great deal 
of lending and borrowing: they extend ‘‘ trade credit ’’ to their customers, 
and they take “ trade credit” from their suppliers. Many are active on 
both sides of the account, and nearly all are involved in credit transactions 
on one side or the other. The distinction between banks as creators of 
credit and other firms as users or intermediaries in the monetary field is if 
not completely false at least misleading. From the point of view of the 
pressure of effective demand, the crucial step is that which increases the 
power to acquire goods and services, on the part of people inclined to exer- 
cise it immediately; and banks are by no means the only firms to place this 
power in the hands of others. 

That trade credit, in the sense of credit granted by firms whose primary 
business is non-financial, is an effective element in the supply of purchasing 
power, is a view sometimes conceded but with the odd qualification that 
it is only ‘‘ net” credit that counts in this way. If, for example, a statistical 
measure is sought, it is supposed that only the excess of a firm’s claims over 
its debts to others should be counted.! This is a position that cannot be 
sustained. We are thinking of the power to exercise demand for goods and 
services, and for this purpose the gross total of trade credit is relevant. An 
entire closed circle of firms in manufacturing industry may begin giving 
credit more freely, and all of them proceed to place large orders with each 
other; there is no doubt about the increase in effective demand, although 
the increase in credit granted by all the firms together is balanced by the 
increase in credit taken by all the firms together. No one would seriously 
suggest that bank credit should be “‘ netted out’’ by deducting the debts 
people owe to the banks, although one of the tables in the Radcliffe Report 
curiously errs in this way.” 

We should pause here to notice that a distinction between “ credit” and 
** capital’ is no more helpful in monetary analysis than is the distinction 
between banks and other creators of credit. This distinction between credit 
and capital was vigorously argued in the nineteenth-century literature of 

1 Cf. J. Viner, Studies in the Theory of International Trade (1937). In the course of his review of 
the writings of the Banking School and the Currency School, Viner says (p. 247) that “J. S. Mill 
went too far” in including trade credit in the stock of purchasing power. But Viner concedes 
the substantial point later in the same x 

* Cmnd. 827 (1959), Table 22 (on p. 171). That in twelve months no one should, to my 
knowledge, have drawn attention to the oddity of column (1) in this table, is a sad commentary 
on the extent to which the arguments used in the Report have been understood, 
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the subject, and there are echoes of it in those contemporary views that 
draw a distinction between the “‘ money market ”’ (or “ credit market ’’) 
where the central bank has its business and, on the other hand, the “‘ capital 
market,” upon which the influence of the monetary authorities can only be 
indirect. It is better that we should think of a single market, or at least a 
single group of markets, in which immediate purchasing power is traded 
against claims whose variety, in maturity and in other respects, is infinite. 
In some countries this is a more imperfect, in others a less imperfect market; 
but the important likeness that links all parts of the market is the trading 
of more immediately for less immediately available purchasing power. All 
participants in the market are so trading; all are trading in capital in the 
sense of purchasing power, and none is trading in capital in the sense of 
goods. Each part of the market is as fundamentally a money market as 
any other, and each part of the market is just as much a capital market as 
any other. All are adding to the supply of credit when the claims against 
themselves are more immediately useful than the other claims which are 
the trading counterpart. This supply of credit, which can be immediately 
used for exercising demand, is no monopoly of the banks; the power of the 
banks to create credit (and it is credit, not money, that is relevant here) 
thus provides no justification for control of the banks while other credit 
agencies are left uncontrolled. 

A presumption in favour of discriminatory control of the banks can, how- 
ever, be established if it can be shown that there is a sufficiently firm pro- 
portionality between the volume of bank credit and the volume of other 
credit. If, when bank lending is curtailed, other lending must necessarily 
be curtailed in equal proportion, the control of banks becomes a useful 
technique, on the administrative principle that their heads are the easiest 
to hit. If every firm dealing in credit always held absolutely stable the 
proportionate distributions of its assets and its liabilities—that is to say, if 
balance sheets always had exactly the same structures—this proportionality 
of the supply of effective purchasing power to the supply of bank credit 
could be taken as the basis of policy. In fact, there are two important 
reasons why this strict proportionality cannot be assumed. The first is 
that in course of time people devise new financial intermediaries; the 
efficiency of the financial system increases, and this process tends to accelerate 
in a prolonged spell of business prosperity. ‘The second—and in the short 
period relevant for most purposes of policy, this is the more weighty—the 
reliability of non-bank debtors varies according to the general trade prospect. 
This is, of course, our old friend “ the inherent instability of credit ’’; 
but it is important to recognise that in its modern form it refers not so 
much to bank credit as to the relation between bank credit and non-bank 
credit. At a time when, as an anti-inflation measure, the authorities are 
enforcing a restriction of bank credit, the apparently favourable position 
of other debtors makes the extension of non-bank credit peculiarly easy, as 
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we saw in England in the middle 1950s.1_ The important practical question 
is how easily one source of credit can replace another, and whether such a 
disturbance sets up any corrective process which will act quickly enough to 
be useful for purposes of policy. 

Before I turn to this fundamental question, I must refer to the use of 
another concept, deeply embedded in the literature of our subject. This 
is the velocity of circulation. I have hitherto been formulating monetary 
phenomena by referring to the supply of and the demand for various assets 
and liabilities; but many writers have thought it more convenient to refer 
to variations in demand as variations in the velocity of circulation of money. 
They think of people not as wanting more or less intensely to hold money 
but as being less or more quick to pass on money in exchange for goods and 
services. Put like this, the one concept is simply the reciprocal of the other, 
and it does not matter which we use. I myself prefer to think in terms of 
the demand for money balances, because the term “ velocity of circulation ”’ 
implies closer analogy with a physical process than I can find in the working 
of the monetary system, and I notice that when economists seek to explain 
changes in the velocity of circulation they at once begin to talk about the 
intensity of the demand for money. Like houses and other assets, money is 
not going round steadily all the time. Instead—again like houses and other 
assets—it is always resting in the ownership of one person or another, save 
for the isolated moments when it changes ownership. What people mean 
when they say that the velocity of circulation has increased is that the volume 
of transactions has increased relatively to the stock of money (in some sense), 
or that the national income has increased relatively to the stock of money (the 
ratio more specifically referred to as the “ income velocity of circulation ”’). 
As a label for the purely statistical phenomenon of the ratio of one quantity to 
another, the term velocity of circulation is harmless enough, and so well estab- 
lished in the literature that it would be foolish to refuse the convenience of 
using it. The trouble begins when we jump to the conclusion that a rise in 
the ratio of payments to bank deposits means only that firms have decided to 
put their bank deposits to faster use, whereas much of what has happened is 
that firms have decided to give more credit and people have shifted some 
of their savings into the hands of more nimble intermediaries. The arti- 
ficiality of the concept lies, in short, in its reliance on a distinct and identi- 
fiable category of money; and one danger in using it lies in its encouraging 
us to overlook the relevance, to the pressure of total demand, of sources of 
credit outside this defined category. A further danger is that the definition 


1 No comprehensive statistics of trade credit exist, even for joint-stock companies, For com- 
panies quoted on the Stock Exchange and engaged in manufacturing, building and distribution, 
however, some figures can be extracted from the investigations made by the National Institute of 
Economic and Social Research. For these companies, the balance sheets relating to late 1956 
showed trade creditors £2,050 million, as compared with £444 million bank loans, and wade 
debtors £2,609 million, as compared with £649 million cash and bank balances. The swings in 
these figures for trade credit, from one year to another, also dwarf changes in the bank credit and 
bank balances employed by such companies (v. Radcliffe Report, Cmnd. 827, paras. 297-311). 
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normally used being either bank deposits or bank deposits plus notes, which 
(particularly the notes) come fully into action only late in productive pro- 
cesses, a rise in the velocity of circulation is a phenomenon that lags behind 
a rise in the disposition to spend. The existence of this lag should warn us 
against undue reliance on any corrective mechanism set up by “ a rise in 
the velocity of circulation.” 

The basis of such a corrective mechanism is sometimes represented as 
the anchorage of the velocity of circulation in the peculiar demand for the 
medium of exchange. Our examination of the nature of money and of the 
demand for it has, however, warned us that there is no single asset or group 
of assets that uniquely possesses a uniform monetary quality that is totally 
absent from all other assets. Except for purely didactic purposes, it does 
not help to talk about a normal velocity of circulation any more than it helps 
to say (which is the same thing) that the elasticity of demand for money is 
unity. On the other hand, convenience in settling transactions is an im- 
portant quality in a monetary asset; various monetary assets have this 
quality in varying degrees. If money income rises, or if the supply of some 
of these assets falls, people will feel some lack of this convenience in relation 
to the contingent needs against which they hold such assets, and this is the 
substance to which economists refer when they assume a certain normality 
in the velocity of circulation. But we must remember that many assets have 
the monetary quality in varying degrees; if, as the supply of some of them 
falls relatively to income or turnover, others can easily be increased, the 
sense of inconvenience is minimised, and we have to ask ourselves whether 
it remains effective enough to be interesting. We are in fact back at our 
major question of the relation between supplies of different classes of 
monetary assets, having merely reformulated, with the help of the concept 
of the velocity of circulation, the problems we had already traversed. 

In our own time most attention has been given to a comparatively late 
link in the chain of argument: the question of how, as the supply of monetary 
assets becomes less adequate, increasing inconvenience manifest in rising 
interest rates provokes a fall in total demand. Although this part of the 
argument has always had some attention, the almost exclusive concen- 
tration upon it is something of a post-1920 novelty. In the great con- 
troversies of the nineteenth century the prior question of the relation between 
varied monetary assets was always well to the fore. In the early part of the 
nineteenth century one of the major questions related to the connection 
between the Bank of England’s note issue and the issues of the country banks. 
Thornton, in his Paper Credit (1802), had developed the view that the issues 
by the country banks were substantially governed by the Bank of England’s 
issue. He may have been wrong in this opinion, but he certainly regarded 
it as important, because he regarded both kinds of notes as money, the supply 
of which was relevant to the price level. When the Bullion Committee (of 


1 H. Thornton, An Enquiry into the Nature and Effects of the Paper Credit of Great Britain, pp. 211-41. 
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which Thornton was a member) in 1810 investigated the depreciation of 
the pound they adopted this view in one of the more emphatic statements 
in their Report,! but only two pages later they carefully explained the power 
of country bank-notes permanently to displace Bank of England notes.* 
They also noted the importance of increasingly effective use of bank deposits 
in circumscribing the real demand for bank-notes. In the controversy 
which raged round the Report, and more especially in the controversies of 
the next three decades, the relation between country notes and Bank of 
England notes continued to be hotly debated. There were no indisputable 
statistics that could be used to help settle the argument, just as in our own 
day there are not yet statistics to enable us to convince each other on the 
question whether or not the liabilities of the clearing banks are absolutely 
crucial to the behaviour of the wider structure of credit. 

In the next generation the most hotly debated question was the regulation 
of the issue of bank-notes. In this phase—the Currency School and Banking 
School controversy—those who argued for strict regulation of the issue of 
Bank of England notes were no longer prepared to rely upon any automatic 
dependence of country issues upon Bank of England issues. They argued 
for—and obtained—strict and direct limitation of the country issues. But 
this relation of country to London issues of notes now scarcely held the centre 
of the stage. The main dispute now raged round the position of other 
claims—bank deposits, bills of exchange and trade credit generally. The 
Currency School argued for strict regulation of the issue of bank-notes. 
The Banking School, more diffuse in their remedies for economic instability, 
were united only in their negative view that the Currency School remedy 
was invalidated by the fact that bank-notes formed neither the only nor the 
governing part of the supply of purchasing power. The use of bank de- 
posits, bills of exchange and other forms of credit as substitutes for bank- 
notes had long been acknowledged in the literature; on the historical order 
of events as we know them, it might rather have been argued that bank- 
notes were a substitute for bills of exchange. But now that a strong case 
was being made for strict control of the supply of money, the question which 
was money and which was not money became of high practical importance; 
moreover, the spectacular growth of banking was emphasising the weight of 
bank deposits in the total circulation. 

The simplest Currency School view was that only gold and notes were 
money, and that therefore the circulation of gold and notes together should 
be made to reflect the changes in the gold supply; this is the essence of 
the 1844 Bank Act. But this is doing the Currency School less than justice. 
Its protagonists did acknowledge the relevance of banking and other 
credit, but some took the line that while notes should be strictly controlled, 
deposit banking should be kept in order by some other measures; others 


1 In the opening of their Section IV. 
* Cf. Thornton’s Chapter IX, where qualifications are as abundant as in any modern survey. 
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argued that the velocity of circulation of banking and other instruments was 
comparatively so low that these were unimportant parts of the money sup- 
ply; again others argued that, since gold or notes could be demanded in all 
final payments, the pressure of purchasing and economic activity could 
never for long get out of line with the supply of the basic monetary instru- 
ments. It was this last view that was destined to dominate many decades; 
it prevailed against the Banking School view that the components of the 
money supply were so many and varied, and such effective substitutes for 
each other, that any attempt to control their quantity was doomed to failure, 
and would probably aggravate economic crises. 

The prevailing doctrine—which gave Britain its basic monetary laws for 
seventy years—depended on the fact that gold or Bank of England notes 
could be demanded in all final payments. This derived not merely from 
the law of 1833: it was deeply rooted in the country’s practice for a long 
time before that. This singular quality of gold and notes became directly 
important as soon as a general breakdown of credit developed; at other 
times bank deposits and bills of exchange were generally good enough, but 
in a crisis a business-man had to be able to put his hands on notes or gold, 
or he risked bankruptcy. As long, therefore, as a financial crisis was thought 
a possibility, bankers and other granters of credit paid some regard, in the 
conduct of their lending business, to the state of the Bank of England’s 
reserve. And just in these decades Bank Rate movements were beginning 
to be employed by the Bank of England as the method of protecting the 
Reserve. Arise in Bank Rate became all important as an index—a warning 
that a breakdown of credit, followed by a disastrous spell of depressed 
markets, might be just round the corner.1_ The Banking School were right 
in emphasising the variety and the importance of sources of credit, but the 
Currency School were right in arguing that the superstructure of credit 
could not for very long get out of line with the supply of the basic money, 
the gold and bank-notes. In this situation the broad line of argument 
developed in the first part of this paper was not important. But the 
economy was distressingly unstable. 

It was also one in which some of the most relevant circumstances were 
changing. If it was right to assume that the superstructure of credit could 
not for very iong get out of line with the supply of the basic money, experi- 
ence very quickly showed that the possible time-lag could be of devastating 
importance. Partly because the Bank of England was not using its warning 
signal promptly enough, and partly because the underlying causes of 
instability were very strong, crises of the first order of magnitude recurred 
in 1847, 1857 and 1866. This experience led the authorities to modify 
the Currency School policy to the extent of admitting that the Bank of 

1 This interpretation of the modus operandi of Bank Rate at this time is convincingly argued by 
A. B. Cramp in his article, ‘‘ Horsley Palmer on Bank Rate” (Economica, November 1959), and 
in his unpublished Ph.D. thesis (London), Opinion on the Operation of Bank Rate, 1822-60. 
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England must act as lender of last resort to prevent breakdown of the 
system. The crisis of 1866 was the last of the old kind, and Bagehot’s 
writings ensured the respectability of the new policy. Nevertheless, Bank 
Rate continued to retain something of its power as a warning signal intern- 
ally; this was partly because memories of the old-fashioned crises lingered 
on, and partly because, although it ceased to portend a breakdown of credit, 
a high Bank Rate was still apt to portend a spell of trade depression. Not 
until the effective adoption of Full Employment policies was the warning 
power of Bank Rate reduced to a ghost of its old self. 

The scene «vas also changing in that the internal effects of Bank Rate 
were becoming relatively unimportant. In the second half of the nineteenth 
century London’s power as an international financial centre grew fast, and 
the Bank of England was enabled to perform its duty of keeping the pound 
on gold by operating principally on the international capital position. 
(This had always been an element in the modus operandi of Bank Rate, but 
in the period 1860-1914 it became the principal element.) Some of its 
direct influence as a signal for business-men remained, as I have suggested 
above; more importantly, the disturbance of the international capital 
situation disturbed investment in the developing countries overseas, with 
severe repercussions on the trade of the home country. Just how much 
monetary conditions really affected the trade cycle it is impossible to say; 
if we are looking only at the last few decades before 1914 I find myself much 
in sympathy with Rostow’s view of “ an essentially negative element,” * for 
the rise in interest rates often waited until the boom was already cracking, 
and merely ensured that the depression should be severe. However, with- 
out going so far as this we must still admit that the quick power of Bank 
Rate on the international capital position was the dominant feature, and 
this change of emphasis was duly reflected in the dwindling literature on 
monetary questions. Bank Rate as the controller of international gold 
movements came to occupy a leading place in expositions of the monetary 
system; the Quantity Theory and the 1844 Act remained alongside the 
discussion of Bank Rate, but the old and the new were in this phase never 
really integrated. It was the literature of this phase that was more or less 
my introduction to the subject, and I weil remember my first impression of 
confusion, whether a rise in Bank Rate increased the quantity of money (which 
seemed to be the result of attracting gold) or decreased the quantity of money 
(which seemed to be a necessary part of the deflation a rising Bank Rate was 
supposed to provoke). My teachers soon put this right, but when I look 
back at the pre-1920 literature I am not surprised at my early difficulties. 

The main development of monetary thought in the course of the 1920s 
was the integration of these various elements into a single coherent body of 

1 For a contemporary exposition, see, ¢.g., G. Clare, A Money Market Primer (2nd Edition, 1905), 
esp. pp. 103-7 (on effects on international movements) and 46 (for attitude that no disturbance of 
the internal economy is sought). 


2 W. W. Rostow, British Economy of the Nineteenth Century, p. 57. 
No. 280.—VvOL. LXx. 3B 
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theory. The development originated mainly, I believe, in the pre-1914 
academic activity in the study of the trade cycle, though there was also 
powerful stimulus from the international monetary strains of the twenties 
themselves. Having regard to what we know Marshall to have been 
thinking at the turn of the century, it is not surprising that the reshaping of 
monetary thought in the next generation was largely the work of Marshall’s 
successors, especially Lavington, Keynes and Robertson; and we must not 
forget that English economists were beginning to notice the work of Wicksell 
and his followers on the Continent. 

As a survey of this kind must necessarily concertina many intricate 
episodes in the history of thought, I will summarise these developments of 
the 1920s simply by reference to the form in which they emerged, at the 
end of the decade, in Keynes’s Treatise on Money. The Treatise has between 
its four covers many strands of thought, as those who were students in those 
days will remember too well; but for our present purpose we may confine 
our attention to two of them. The first is that the demand for money was 
refashioned by looking at money primarily as one among other stores of 
value, the preference for the peculiar convenience money possesses being 
weighed in the manner traditional in the ordinary theory of value, against 
the interest that could be obtained on the other stores of value. The second 
idea we must notice was, along Wicksellian lines, that the rate of interest 
influenced the balance between the demand for capital and the willingness 
to lend, thus providing a mechanism whereby the supply of money (and the 
demand for it) was linked with the pressure of total demand, and so with 
movements in the general level of prices. 

The first of these developments—the liquidity preference theory of 
interest—represented a clean break from the Quantity Theory, in that 
money, ceasing to be a pure medium of exchange, ceased to have that 
freakish unit elasticity of demand and became something whose value was 
determined in a way we need not feel strange when we had just been learn- 
ing a more universal Theory of Value. But in his formulation Keynes 
preserved his links with tradition by notionally dividing money into “‘ active 
money,” whose elasticity of demand was unity, and “idle money,” the 
utility of which behaved in the more ordinary way and had to be balanced 
against the interest that could be earned by holding bonds. For the purpose 
of establishing his main propositions Keynes need not have made this bow 
to his ancestors, but he did, and I suspect that life would be easier if we 
forgot about it; I have already noted the artificiality of the distinction. 
However, its use did facilitate demonstration of an equilibrating mechanism 
in the system. A rise in prices increased the amount of active money needed, 
the money available for idleness was thus reduced, the demand for bonds 
therefore fell, the rate of interest rose, demand for capital goods was checked 

ere R. Hicks, “ A Suggestion for Simplifying the Theory of Money,” Economica, February 
1935, p. 3. 
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—and so the rise in prices was stopped. This is the Keynesian system of 
1930 in baldest form, and the précis omits many sources of friction con- 
tinually emphasised by Keynes. In terms of practical policy, the analysis 
did point advantage in control of the supply of money; to Keynes this meant 
control of the supply of bank deposits, and his attention to such subjects as the 
cash ratio in banks and central bank operations is always related to this. He 
emphasised throughout—and this is a big step beyond the Currency School 
position—that there is a dangerously long time-lag between movements in 
“* bank-money ”” (i.e., bank deposits) and the corresponding movement in 
notes, ‘‘ so that a control over the volume of notes operates too late—after 
the evil has been done by a change in the volume of bank-money which 
may have taken place some months earlier.” } He went further and, em- 
phasising the crucial position of the rate of interest in the equilibrating 

, urged central bankers to think more directly in terms of forcing 
the rate of interest to behave in the required way.* 

This was, of course, not the end of the Keynes story, and in the General 
Theory (1936) Keynes developed ideas that drastically modified any notion 
of the economic system as a self-stabilising system. Particularly, he argued 
certain consequences of the shortcomings of the rate of interest as part of 
the equilibrating mechanism: the liquidity trap and the notion of an under- 
employment equilibrium came in. Like the Treatise before it, the General 
Theory bristled with ideas, many of which were hotly disputed; but both 
in his 1930 emphasis on the rate of interest as a crucial cog in the mechanism 
and in his subsequent relative loss of faith in its efficacy Keynes had wide 
following. In such investigations as they were able to make the Radcliffe 
Committee found a good deal of support for the later Keynesian view. In this 
sense the scepticism of Radcliffe is Keynesian, but in certain other respects— 
and here I am thinking of parts of the Treatise that Keynes did not revise— 
the Radcliffe view of the economic system is quite unlike that of Keynes. 

The break from the Keynesian exposition may perhaps best be seen 
by exaggerating it, imputing to Keynes a simplicity that was never his. 
Keynes was thoroughly traditional in drawing a sharp line between money 
and other assets. To him money had changed from being coin and notes 
to being notes and bank deposits, notes being the small change of “‘ bank 
money.” In his model there are four major classes of assets: cash, bank 
money, bonds and others; there are central banks (whose liabilities are 
cash), there are banks (whose liabilities are bank money and who are 
holders of cash and bonds as well as other assets) and there are non-banks 
(i.e., corporations and individuals who are holders of cash, bank money, 
bonds and other assets, and who are also much concerned with spending 
n “real” assets). A distinction between money and bonds is that the 

t Vol. II, p. 264. 

* Ibid., pp. 369-74; cf. Report of the Committee on Finance and Industry (“ Macmillan 
Report”), Cmd. 3897, 1931, para. 359. 
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former is useful for payments and the latter are not; another distinction 
between them is that bonds do and money does not carry interest. With 
this classification and some reliance upon the interest rate as a balancer of 
savings and investment, we can make a coherent working, model, useful for 
explaining how policy should be shaped. 

But the world in which we live lacks these sharp distinctions. And, 
remembering that for purposes of policy we must get as close as we can to 
the points of business decision, the more we try to eliminate dangerous time- 
lags, the more blurred the distinctions become. There is no clear line 
between purchasing power that carries no interest and interest-earning 
assets that have no influence on purchasing power. ‘“‘ Commercial banks ”’ 
shade into industrial banks, savings banks and building societies, and these 
into a host of other financial intermediaries; the liabilities of these are close 
substitutes for each other, so that a clamping down on one group will not 
create such an abrupt scarcity of liquidity as will have a worthwhile impact 
on the pressure of total demand. This is, of course, the kind of argument 
that was being used by the Banking School a hundred years ago, when 
J. S. Mill and others pointed out that the substitutability of bank deposits 
for notes was high, whence they argued that a control of notes alone would 
be merely a nuisance. Time’s answer to the Banking School was the 
recognition that bank deposits were as good as notes, coupled with insti- 
tutional arrangements for making good a Currency School contention that 
the supply of bank deposits was proportional to the supply of notes. Having 
got so far, we then got into the habit of saying that bank deposits were the 
important quantity, that our central banks should regulate the bank deposits 
and that notes could be left to take care of themselves. 

Can we now, as a latter-day Currency School, argue that, although other 
financial claims are good substitutes for money, we can rely upon the 
constancy of their ratio to the bank deposits we have learned to control? 
I doubt it. Or can we now, following those who taught us all about central 
banking, force the non-bank lenders into a pattern by imposing on them 
liquidity rules analogous to those whereby the clearing banks are con- 
trolled? The Radcliffe Committee looked at the question, and shuddered. 
Or can we try to check the development of financial institutions, by pro- 
claiming that none but the clearing banks may create money? This is not 
just an idle fancy: our ancestors did something like this when they strangled 
the country note issue—but they did not stop the private creation of money. 
They could not stop it, because money is the creation of the public that 
chooses to impute certain qualities to certain claims. 

I have referred repeatedly to the Currency School and Banking School 
controversy because I believe that the arguments of the last few years have 
very close parallels with that earlier controversy. The Currency School 
case depended on sharp lines of distinction and rigid proportionalities. 
The case was accepted as the basis for practical policy; we muddled through 
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the next hundred years partly by modifying the policy, partly by imposing 
proportionalities and partly enduring disadvantages we no longer find 
tolerable. In modification of the policy, we developed central banking to 
dull the terror of financial crises, and now we have gone much farther by 
insisting that there shall be no trade depression. The age-old tendency of 
financial institutions to become more numerous, more varied and more 
efficient flourishes in an economy that avoids major breakdowns; the pro- 
cess is accelerated, and a policy that depends on a stable relationship between 
institutions become less and less realistic. 

This is a negative conclusion, and it is because they took this view of 
the nature of money and the monetary processes that the Radcliffe Com- 
mittee’s conclusions appeared to give such little positive guidance. But 
even negative conclusions have their importance: we sometimes need to 
search around for something quite different which will get results. And 
the conclusions to which our general discussion points do, after all, have 
highly practical implications. To take a major point, restriction of the 
supply of bank deposits, if long continued, can be expected to become in- 
creasingly ineffective as a curb on total demand, because the demand for 
liquidity can be so well satisfied from other sources. Worse than this, 
restriction of the banks will increase the opportunities for alternative lenders, 
so that the banks will lose ground to their competitors and the heads the 
Government can hit will become progressively less influential in the be- 
haviour of the economy. Or to take another point, on which the Radcliffe 
Committee’s recommendation was grossly misrepresented in some quarters, 
consider the channels for local-authority borrowing. The fact that 
Treasury bills are, and local authority mortages are not, “ liquid assets ”’ to 
the clearing banks has some very short-period relevance, in that the banks 
are outstandingly efficient lenders, but if the market for credit is funda- 
mentally a single market, an addition of short government paper has much 
the same effect on the monetary situation wherever it is injected. Banks 
are not the only lenders sensitive to liquidity. 

Our analysis has its uses for bankers as well as for policy-makers: The 
English clearing banks, acting as a cartel, fix the rate they pay on time 
deposits, and have only one class of such deposits: at seven days’ notice. 
They are sometimes urged to compete for deposits now going to building 
societies or hire-purchase finance houses by offering higher rates for longer 
periods. Against this proposal, it has been argued that the total of deposits 
in the clearing banks is fixed by the supply of “ liquid assets,” and that 
therefore the banks could get no more deposits by offering higher rates but 
would simply reduce their own profits. This over-simple argument can be 
made true only if we make certain assumptions about strictly rigid pro- 
portionality in the balance sheets of all sorts of firms and households, and 
insist that for one size of the national debt and one size of the national 
income there is only one possible size for the total of bank deposits. This 
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is a particular manifestation of the old idea that there is only one kind of 
money (in this case bank deposits) and that the demand for it is rigidly related 
to the national income. But cace we admit that the liabilities of other 
institutions may be quite good substitutes for the liabilities of the clearing 
banks, and that business attracted by non-bank intermediaries affects the 
non-bank demand for national debt, the consequences of non-competition 
by the clearing banks become expensive to them. By refusing to compete, 
they stand to lose a larger and larger proportion of the total lending business 
in the country. To put the point in an extreme way, if the banks always 
ignored competition on the principle to which I have referred, their place 
as creators of the chief monetary assets would gradually be lost to other 
more aggressive financial intermediaries. And no doubt there would be 
quantity theorists a century hence to point out that the then predominant 
money (claims on the aggressive intermediaries) had increased roughly in 
proportion to the national income: they might even find that clearing bank 
deposits had become the small change of the monetary system! 

Or are we perhaps already there? If the crucial decisions to place 
orders for production depend “‘ upon the composition of the spender’s assets 
and on his borrowing power and... upon the methods, moods and 
resources of financial institutions and other firms which are prepared (on 
terms) to finance other people’s spending,” + then in an important sense 
bank deposits have already become the small change of the system. This 
is no fad of a theorist’s exposition, for its implications are surely lessons of 
the first importance to practical policy. For it means that there is no 
dependable monetary ceiling against which a boom will bump its head. 
As the boom rises, the sources of liquidity broaden, and the rising demand 
for the means of payment comes too late and is too easily satisfied. It 
follows that a policy of stabilising bank deposits and waiting for the expand- 
ing volume of payments to force interest rates upward, while intuitive 
central bankers try to be nimble in “‘ following the market,” is not enough; 
action would always be too late, as it was when strain on the note-issue was 
expected to set the corrective mechanism in motion. If monetary policy is 
to be used at all, we must make it operate on as broad a front as possible; 
action on the supply of bank money must be thought of as purely incidental 
to a positive, aggressive and far-reaching interest-rate policy. How far we 
can depend on this is, as the Radcliffe Committee emphasised,? a matter 
on which much more systematic investigation is required. If we want to 
catch up with events and accept the implications of the Full Employment 
policy we must urgently investigate the efficacy of a far more vigorous 
interest-rate policy than any we have yet seen, and, lest this should (as I 
expect) prove a non-starter, we must think again on how the flexibility of 
fiscal policy might be increased. 

London School of Economics. R. S. Savers 
2 Radcliffe Report (Cmnd. 827), para. 389. * Ibid., para. 474. 





DISTRIBUTION AND PRODUCTIVITY UNDER 
INFLATION, 1947-57? 


1.0. The main object of this paper is to see whether, on an international 
survey, the rapid rise of national money incomes in recent years has been 
associated systematically with any changes in distribution. The usefulness 
of the inquiry derives from the number of countries surveyed, rather than 
from analysis of the statistics country by country. The common categories 
in which these statistics are presented may conceal some substantial differ- 
ences. But we are in the presence of a very general and far-reaching move- 
ment of money incomes and prices, and if such a movement has any pre- 
dominant effect on the relative size of pay and property incomes in con- 
temporary economies generally, or in those of a certain type, the present 
evidence could hardly fail to show it; and similarly, if there is no such 
effect. 

1.1. We have in fact attempted two surveys. The first uses the materials 
gathered in the United Nations Yearbook of National Accounts Statistics to follow 
the distribution of the net domestic product between three sectors—pay of 
all kinds; incomes of unincorporated enterprises; and the remainder, treated 
as property income—year by year, mostly from 1950 to 1957, in some twenty- 
five countries. The criterion of inclusion has been simply the availability 
of the accounts in the three-sector form: some important economies—such 
as, in Europe alone, Denmark and Norway, Italy and West Germany— 
have had to be omitted, and those included comprise some that are small and 
some in whose statistics the range of estimate can hardly be other than wide. 
The second survey takes eight countries for which the nationally reported 
statistics enable us to trace the movements not only of income but also of 
the deployment of the occupied population, and which include some of the 
major industrial economies, and some of the major exporters of primary 
products: they are Australia, France, the Netherlands, New Zealand, 
Sweden, the United Kingdom, the United States and West Germany. 
Here we have used the estimates of the numbers occupied to adjust the shifts 
of income between sectors for the associated shifts in the number of income- 
recipients, and so to follow the relative movements of average pay per 
employee and the average product available per head of the whole occupied 
population, including employers and self-employed. 


1 We are very much indebted to Dr. H. van Blankenstein, of the Royal Netherlands 
in London, for most helpful provision of statistical materials; and to J. C. R. Dow, W. M. Gorman, 
P. E. Hart, R. G. Lipsey and A. W. H. Phillips, for their discussion of a draft of this paper, with 
suggestions for further inquiry which have added much to the interest of the materials now presented. 
But none of these is responsible for any statement of fact or opinion in the present paper. We are 
further indebted to Miss Sheila Chantler for drawing the figures. 
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1.2. As a by-product of our inquiry, we offer some materials concerning 
the course of inflation before and after the check to the rise in wholesale 
prices that came about in 1951-52, and the possible connections between 
the rate of rise of prices and the growth of productivity. 

2.0. The survey based on the U.N. Yearbook of National Accounts Statistics 
is presented in Figs. 1, 2 and 3, and in Tables V and VI of the Appendix. 
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Fic. 1.—Shares in net domestic product, medians of values recorded within 1950-57. 


Before discussing the outcome we must set out some points in the treatment. 
(a) Here, as elsewhere, we have not tried to distinguish wages and salaries, 
but have included all sorts of compensation of employees under the one head 
of pay. In the past it is the share of wages alone that has had most attention. 
Rut salaries are now bigger in the aggregate relatively to wages than they 
used to be; and the line between the two no longer follows a well-marked 
social boundary—there were always some occupations through which it 
could be drawn only arbitrarily, and as the occupational structure changes 
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in an era of great technical advances, the sectors of the labour market 
where it still serves to mark off non-competing groups become a smaller 
part of the whole. (6) As far as possible we have deducted net income from 
abroad from national income, so as to reach an estimate of net domestic 
product, and we have assumed throughout that any such deduction should 
be made wholly from reported property incomes, though this assumption 
is not warranted for remittances from emigrants. In some countries no 
estimate of net income from abroad was given, and we made no adjustment. 
(c) The incomes of unincorporated enterprises—that is, broadly, of the self- 
employed—proved to play a vital part in the comparison of different 
countries, and so we had to leave out those countries which did not report 
such incomes separately from profits and other property income. 

2.1. Our main concern is with movements from year to year, but the 
comparison that the present data permit between the distributive patterns 
of different countries in the same period presents one striking feature which 
we must pause to notice at the outset. At a first glance the share of pay in 
the net domestic product is seen to vary widely from one country to another 
~—in not a few countries it is less than a half, in the United Kingdom and 
the United States it is 70% and more. But when we bring into account 
the share of the self-employed we find much levelling up. If we 
take for each country the median of the annual values of the combined 
shares of employees and the self-employed, we find that sixteen out of the 
twenty-five countries lie between 81 and 87%. The scatter is shown in 
Fig. 1. The question arises how far this combination is significant. The 
self-employed are made up mainly of the professional man, the small trader 
and shopkeeper, the craftsman doing bespoke or repair work, and the small 
farmer; where the sector is large it is the trader and farmer who pre- 
dominate. Probably the part of the income of the self-employed that is a 
return on property is small. The earned part, however, is non-contractual, 
and for the farmer it fluctuates with the price of the produce. It seems, 
therefore, on the whole, that if we want to compare the return to labour as 
a whole in different countries at any one time we do well to take the incomes 
of employed and self-employed together, and treat their sum as an approxi- 
mation, but that when we compare one year with another in any one 
country we must bear in mind that the incomes of the self-employed are 
liable to sharp changes from causes which bear only indirectly on the pay 
of employees in the same country. 

2.1.1. In assessing the significance of the similarity between the com- 
posite share of work in different countries we must allow that if this share 


1 We have tried the effect of assuming that the incomes of the self-employed in each country 
are properly divisible between pay and property incomes in the same proportions as the remaining 
income of the country is so divided; these proportions are given in row 4 of Table V. But the 
assumption is itself questionable, and the scatter it yields does not seem significantly different from 
that of Fig. 1, though of course the combined share of work runs lower. 
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is in fact generally not less than three-quarters, the proportionate differences 
in it between one country and another are inherently contained within a 
comparatively small range. The variability appears wider if we look at 
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Fic. 2,—Pay of employees plus incomes of unincorporated enterprises as share of net domestic 
product, 1950-57. 


property income: though the range from 81 to 87% amounts to only about 
+4% about the midpoint, it implies a range of from 19 to 13% in the share 
of property, and that is more than +-18%. 

2.1.2. None the less, that the composite share of work should lie in the 
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same region in economies whose structures and stages of development differ 
widely is an observation that calls for explanation. Admittedly, it is con- 
sistent with our expectations about the stock and yield of capital in a 
developed economy. From the limited available evidence we might expect 
the capital coefficient (when capital includes houses, stocks and work in 
progress) to lie between 3 and 4, and the rate of return on real capital 
between 5 and 10%. If the extremes coincided, a coefficient of 4 with a 
yield of 10% would claim 40% of the product, a coefficient of 3 with a 
yield of 5% would claim 15%. This last outcome would leave 85% for 
the share of work. If we took 80% as more representative after allowance 
for the element of property income in the composite shares before us, we 
find a rate of return that lies between 5 and 6-7% according as the capital 
coefficient lies between 4 and 3; with a coefficient of 34 the rate of return 
would be 5-7%. These magnitudes are plausible, but in themselves they 
provide no explanation, they only transpose what we have to explain. 
This is, basically, why the forces that bear upon distribution operate, in 
economies of various structure and development, to bring about much the 
same division between work and property—one, namely, that is around 
80 : 20 and not (say) 20:80. Our observations, though unrefined, show 
enough similarity to make this question a test for all theories of distribution. 
2.2. From the comparison of the distributive patterns of different 
countries in the same period, we turn back to the course of change in those 
patterns year by year. Has there been much change, and if so, has it 
followed any predominant course? Fig. 2 shows the movements from year 
to year of the combined share of work that we have just been discussing, in 
twelve of the biggest of the countries in Table V. Fig. 3 throws light on 
these movements, by showing for each country the proportionate changes 
from year to year in the amount of each of the three kinds of income—pay, 
the income of unincorporated enterprises, and the return to property. 
2.2.1. The main impression of Fig. 2 is one of diversity, with no pre- 
dominant pattern: an impression which the inclusion of the twelve smaller 
countries would only strengthen. But some similarities can be found, and 
they are indicated by the curve labelled “‘ Mean of Central Four’’—a 
median formed by averaging the four values in the centre of each year’s 
array of the eighteen countries for which we have annual values throughout, 
namely, the twelve in the figure, together with Ceylon, Colombia, Costa 
Rica, Luxembourg, Mauritius and Puerto Rico. It suggests a fall in the 
composite share of work between 1950 and 1952, and after an intervening 
recovery up to 1954 a renewed tendency to fall. The materials of Fig. 3 
show that this pattern arises out of two sorts of movement. First, the con- 
tribution of unincorporated enterprises to the composite share of work has 
very greatly fallen. In some countries—notably Australia, Canada, New 
Zealand and the United States—the aggregate income of unincorporated 
enterprises has on balance hardly changed during eight years in which 
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other income has risen greatly. In others——such as Belgium, France, Japan 
and the United Kingdom— it has risen, but by no means as much as other 
income. Second, the rate of rise of this other income has varied: in a 
number of countries both pay and the return to property (if that term may 
pass for what Fig. 3 calls the rest of net domestic product) rose rather faster 
in 1950-52, and again after 1954, than in the years between, and the 
difference was especially marked in the return to property. Thus the main 
factors in the preponderant fall of the composite share of work in 1950-52 
and after 1954, and its downward trend on balance, seem to have been the 
smallness of the rise in the income of unincorporated enterprises, and a 
relatively rapid rise in the return to property in 1950-52 and after 1954. 

2.2.2. If we leave aside the sector of unincorporated enterprises, how 
has the remaining product been divided between pay and property? The 
curves marked P and R in Fig. 3 give us a conspectus of the course of division 
in twelve countries. It has been convenient to start the curves at the same 
point in 1950, but, of course, the choice of base is arbitrary, and we must 
beware of supposing that if the series diverge after that they are moving 
away from a position of adjustment: they may equally well be correcting 
a divergence prevailing in 1950. This has immediate application here. 
The relations of 1957 were very generally different from those of 1950: in 
three countries the return to property had risen more by 1957, in six it had 
risen less, and only in three—Brazil, Finland and Japan—was the rise of the 
two sorts of income much the same. But if we start not with 1950 but with 
1951 or 1952, only in four countries does much divergence remain, In the 
others, the rise of the two sorts of income has been closely parallel: it seems 
that once the impact of devaluation and Korea had been absorbed, pay 
and the return to property remained in a steady relation to one another. 

2.2.3. Of the four exceptions, Australia is doubtful: the return to property 
rose more than pay if we start with 1951, but that was a year in which it 
had fallen absolutely, and if we start with 1950 the relations are reversed. 
But in the other three—New Zealand, Sweden and the United States— 
there does seem to have been a progressive rise in pay relatively to the return 
to property. We shall return later (3.3.5) to the rise in Sweden. 

2.2.4. The strongest impression of all, however, when we survey the 
whole field, is that no one course of change in distribution predominated. 
This finding, though negative, is significant, because in another respect one 
marked course of change certainly did predominate—the total of money 
income rose much more than real income, in every country. In a word, 
inflation does not bring with it any strong tendency to raise pay relatively 
to the return to property, or vice versa, but is compatible with shifts in 
either direction. Perhaps we can go farther, and surmise that resistances 
to inflation, which hold back prices or money incomes in some sectors of 
the economy, tend to bring distributive shifts, but that where inflation is 
least impeded and most general its distributive effects (between those broad 
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categories alone that we are considering here) are least: it may be more 
than a coincidence that in Fig. 3 the P and R curves keep closest together 
in the three countries where their rise is steepest—Brazil, Japan and Finland. 
But Table I also shows that elsewhere the shifts were still not very big, nor 
were they systematically connected in size or direction with the rate of rise 
of money income. 


Tasie I 
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3.0. So far we have been considering the aggregate amounts of income 
accruing to three sectors, in some twenty-five countries for which estimates 
have been made available through the United Nations in comparable form. 
We shall now examine eight countries more closely, bringing in particulars 
of the deployment of the occupied population, and using as our indication 
of distributive tendencies the pay/income ratio. This is the ratio which 
the average pay per employee (taking wages and salaries, and employees of 
every grade, together) bears to the average income available per head of 
the whole occupied population. 

3.1.1. The pay/income ratio is convenient on two grounds. First, it 
takes account of the dependence of the division of the product between 
different sectors on the deployment of the occupied population between 
them. The share of pay in the product, for example, approaches 75% in 
the United Kingdom but is below 60% in France, mainly because employees 
in receipt of pay make up 92% or more of the occupied population of the 
United Kingdom, but only some 75% of that of France. The deployment 
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of the occupied population does not only differ widely between countries but 
may also change substantially from one time to another within one country: 
in recent years, for example, the proportion in the sector of unincorporated 
enterprise has generally been falling. We make an adjustment for these 
underlying differences when we follow not aggregate income but income 
per head. 

3.1.2. The pay/income ratio is also convenient because it provides a 
first answer to the question, has pay kept pace with productivity? At any 
one time it shows what part of the product achieved per head of the occupied 
population goes to the average employee, and from one year to another it 
shows whether the employee has gone forward in step with the whole 
community, or slower or faster than the rest. Moreover, since changes in 
the amount of capital per head of the population are bound to be small 
within a short span of years even when investment runs high, its movements 
suggest whether the rate of return per unit of capital has risen or fallen 
from year to year. 

3.1.3. But it has its drawbacks. One is that though it does not depend 
so directly as the share of pay as a whole on the size of the sector of unin- 
corporated enterprise, that is, of self-employment, it is still influenced by 
that sector. If the employees of an economy are working alongside poor 
peasant proprietors, their own pay will bear a higher ratio to the average 
income of all occupied persons than if the self-employed were prosperous 
professional men. If there were no self-employed at all, and all “‘ em- 
ployers ”” were managers and so employees, the pay/income ratio would be 
the same as the share of pay in national income.’ When we bring in the 
self-employed, they make the pay/income ratio higher or lower than the 
share of pay, according as their average income is smaller or bigger than 
average pay. This must be remembered when the ratio is used for inter- 
national comparisons. 

1 Share of pay in Average rate of pay No. of employees 
national income = Average income per occupied person * No. of occupied persons 
= Pay/income ratio x Proportion of employees in all occupied 
It will be remembered that “ average income per occupied person” here is the quotient of the 
whole national income divided by the number of occupied persons, and not the average of the 
incomes accruing to occupied persons alone. 


* Suppose there are E employees, with average pay p, and S self-employed, with average 
income t. Then if as before we neglect the element of return to property in the incomes of the 


self-employed we can approximate the aggregate return to work by Ep + St. Let this be a pro- 
portion A of the national income ¥. Then the pay/income ratio is defined as 


mer f 
eE+S 


=sA+ = 
With a given division of national income between work and property, the pay/income ratio will 
be lower according as the average income of the self-employed is greater than average pay, and 
this influence will be stronger, the greater the relative numbers of the self-employed. 








THE ECONOMIC JOURNAL 


(A) IN REAL TERMS 





em 


1967 48 49 50 51 52 53 56 55 56 57 1947 48°49 50 51 52 53 5% 55 56 57 
Fic. 4.—Rates of rise of income per head of occupied population, 1947-57. 
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3.1.4. The pay/income ratio also has this drawback, that we cannot 
proceed directly from ratios calculated for different sectors to the ratio for 
the whole economy:: later we shall give ratios estimated separately for the 
agricultural sector and the rest of the economy, and these sector ratios can 
both be lower (or higher) than the ratio for the economy as a whole." 

3.2. We have calculated pay/income ratios for eight countries which 
provide sufficient particulars of their occupied population year by year, 
and which include examples of different types of economy: four con- 
tinental European countries—France, the Netherlands, Western Germany 
and Sweden; the United Kingdom; the United States; and two countries 
largely dependent on the export of primary products, Australia and New 
Zealand. A broad survey of the movements of real and money income per 
head of their occupied populations since\1947 is provided by Fig. 4; the 
data are in Table VI. We obtained the series for real income by deflating 
money income per head with a general price index, made by combining 
the series available in each country for cost of living, wholesale prices and 
rates of pay, in the proportions 8, 1,1. It will be seen that all eight countries 
have achieved a substantial rise in real income per head, but in all of them 
the rise in money income per head has been much greater. 

3.3.1. In this setting we can look at the pay/income ratios. The data 
are again in Table VI, and Fig. 5 shows the ratios for the agricultural sector 
and the rest of each economy separately. The reason for separating the 
agricultural sector is that it takes the impact of swings in the. prices of 
primary products in world markets; especially during and after the Korean 


1 The proportions of the following example are not very different from those of Sweden: 
Sectors. 
Agricultural. Rest. Whole economy. 
(a) Income . " ° 3 27 30 
(6) Pay . » « : l 18 19 
(c) No. of occupied - , : 6 27 33 
(d) No. ofemployees. e ‘ 3 24 27 


; , (4). (@) 
Pay/income ratio = @) a oe oy 


For the agricultural sector, this = 3 ~ 2 = 666% 


For the rest, this = + 57 = 750% 


For the whole economy, this = tags 774% 


If in the rest the figures for pay and the number of employees instead of being 18, 24 were 3, 4, 
the pay/income ratio in each sector would be unchanged, but that for the whole economy would be 
only about 63%. 

In general, if the quotient (6) + (d) is now higher in one sector than another, and the absolute 
values of (6) and (d) in that sector are raised in the same proportion, the quotient for the whole 
economy will be raised, and the pay/income ratio there will rise with it, though there will have been 
no change in the pay/income ratios in the sectors. The pay/income ratio in the whole economy 
will likewise be raised if the absolute values of (a) and (c) are raised in the sector where their 
quotient is lower. 

No. 280.—voL. LXx. 3c 
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War these were wide, and in some economies they brought a big but soon 
reversed change in the relative size of profits and of incomes of unincorporated 
enterprises. We therefore thought that in separating the agricultural sector 
we should be largely removing an exogenous disturbance of the usual pro- 
cesses of distribution within the economy, which could be seen more cleariy 
in the remaining sector. But the data for the whole economy are given in 
Table VII, though not graphed. 

3.3.2. We must not place too much weight on the results we get for the 
internal proportions of the agricultural sector by itself: there is too much 
dubiety about the number of employees within the labour force of agri- 
culture, and about their effective rates of pay, including payments in kind. 
The differences between the general levels of the pay/income ratio in different 
countries are therefore hardly capable of any direct interpretation. But the 
pattern that appears in the year-to-year movements in a number of 
countries, of a fall in the ratio down to 1952 and then a rise, is significant, 
and can be attributed to the opposite movement of the prices of primary 
products; though something may also be due to an increasing tendency, 
through public agencies for wage-fixing and through the pull of job oppor- 
tunities in the towns, to bring up the wages of the farm worker nearer to 
those of the worker in industry. 

3.3.3. In the other sector, that is, in the whole economy save agriculture, 
forestry and fishing, we see at once that the ratios of the different countries 
are at very much the same level. Sweden rises away from it in the later 
years, the Netherlands fall below it; but the other six are all never far from 
0-75. This level, moreover, they keep. There are movements up and 
down, especially in the earlier years in New Zealand and (as the ratio for 
the whole economy shows) Australia, where we may see the impact of wide 
movements in the prices of exports. But elsewhere the movements lic 
within limits only about 4 percentage points apart, and they show no trend. 
We can, therefore, say that for most of the time in these six countries (outside 
agriculture) the average pay of an employee has been very closely three- 
quarters of the product available per head of the occupied population, and 
that this relation has been kept at a time when pay and profits have been 
bounding up year after year and the national income in money has as much 
as doubled in a decade. 

3.3.4. The similarity of the ratios in different countries is another facet 
of the common pattern of distribution already illustrated in Fig. 1, and it 
raises again the question why the numerical outcome of the process of 
distribution should be so nearly the same in different countries. But no 
less striking is the comparative stability of the ratio within each country. 
Evidently there is some mechanism that keeps the returns to work and 
property in a fairly settled relation to one another even when their absolute 
amounts are changing rapidly under various pressures, some of them very 
different from the impersonal forces of the competitive market. It may be 
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that profits have been rising under the pull of demand, and pay has risen 
only consequently; or it may have been the claims for higher pay that were 
pushed through in the first place, with only consequent rises in prices and 
absolute profit margins; or something of both processes together, with this 
one or that taking the lead from one time to another. On this our materials 
throw no light. But they do show that whatever processes are actually at 
work are such as to bring about an outcome which remains remarkably the 
same. There is a paradox to resolve here. The quickness of the adjust- 
ment by quite large amounts implies, we might say, some freedom of the 
parties to name their own price; and yet when they have named it we find 
that an invisible hand has actually been holding them on a short rein. 

3.3.5. But in the Netherlands and Sweden the rein seems not to have been 
so short: here the pay/income ratio outside agriculture has shifted pro- 
gressively, over some five or six years, in the one country downwards, in the 
other upwards. If in the Netherlands we divide the whole national income 
into two components only, pay and the rest, we find that pay has risen fairly 
steadily by as much as nearly 10% a year, but the rest rose more than that 
from 1947 to 1948, and continued to rise somewhat faster until 1955; in 
the last two years its increase has been checked. There is no presumption 
that the proportions obtaining in 1947-48, at an early stage of recovery, 
should have persisted; but by the departure from them the pay/income 
ratio outside agriculture was brought to a lower level than we find else- 
where in Fig. 5. The major change seems to have been a rise in undis- 
tributed profits.1 In Sweden the origin of the shift is more sharply defined: 
whereas pay rose year by year, by rather more than 9% a year on the 
average, the rest of national income actually declined for two years after 
1951, and only in 1957 did it regain and pass the level of that year. The 
main source of this contraction and slow succeeding growth lay in undis- 
tributed profits, which after a sharp rise in 1950-51 fell back until in 1955 
they were smaller than they had been seven years before.*_ Thus in both 
countries the main explanation of the shift of the pay/income ratio lies in a 
divergent movement of undistributed profits, but in the Netherlands they 
rose, in Sweden they fell. 

4.0. Our materials enable us to throw some light on the course of inflation 
in the eight countries, and to ask whether any connection can be traced 
between the rates of rise of prices and of productivity. 

4.1.1. We can form an indication of the course of the general level of 
labour costs per unit of output, by dividing the index of real product per 
head of the occupied population (already shown in Fig. 4) into that for 


* Centraal Bureau voor de Statistick, Statistische en econometrische onderzoekingen, 3c. kw. 1959, 
p. lil. 
8 ing for Sverige, 1938/39, 1946-1957 (Meddelanden fran Konjunkturinstitutet, 


Serie B.27, 1958). Table 11, 1.22, Disposable, and VI.4, Savings by Enterprises (including the 
irregular part of the residual). 





1960] DISTRIBUTION AND PRODUCTIVITY UNDER INFLATION, 1947-57 


w GERMANY 





4 
ff NE 
Y [~~ ot 


NETHERLANDS 





AUSTRALIA 





? a J . 


1947 48 49 50 51 52 53 54 55 56 87 58 





740 THE ECONOMIC JOURNAL (DEC, 


average pay: the quotient shows us approximately the rise of pay as a cost 
after allowance for the rise of productivity. The indication is only approxi- 
mate, because the quotient may be affected by changes in the relative output 
of the self-employed. It also does not bring fresh evidence to bear, because 
it amounts only to multiplying the index of general prices by the pay/ 
income ratio whose movements we have studied already;! but it serves to 
bring those movements to the eye as a relation between costs and prices. 
This is done by Fig. 6, where we can compare the movements of pay per 
unit of output with those of wholesale prices and of our composite index of 
general prices. 

4.1.2, Fig. 6 shows once again the general stability of the relation between 
pay and product. The interval between the upper two curves is much the 
same at the end as at the beginning of the period save in the Netherlands, 
where it is wider—that is, roughly put, prices have risen relatively to labour 
costs, and the profit margin has widened—and in Sweden, where the 
opposite comes about, and there is convergence. 

4.1.3, But what we see for the first time here is the difference between 
the movement of the general level of costs and prices and that of wholesale 
prices. This goes with a change in the rate of rise of both around 1952. In 
the opening years both are rising rapidly; after 1952 wholesale prices stop 
rising, even fall back for a time, while the rise of the general level of costs, and 
prices goes on but is a good deal slower. This is consistent with two hypo- 
theses: (a) A rise in the prices of primary products in world markets im- 
pinges on particular countries as an exogenous factor tending to raise prices 
and money incomes gencrally, and if such a rise is already in train to quicken 
its pace. In so far as the principle of raising pay at least enough to offset 
rises in the cost of living is applied generally, and firms raise prices pro- 
portionally to rises in pay, an initial rise in the prices, say, of imported 
foodstuffs, will tend ultimately to raise all prices and incomes in its own 
proportion, however small the part of those foodstuffs in total outlay.* 
(6) But there is a process by which inflation is maintained even when whole- 
sale prices are not rising, though then it may not work so rapidly. This 


1 Let average pay per employee be /, average income per occupied person y and the general 
level of prices #, Then the quotient is 


p 
y 


a Tn 
a+ - nm xX 


* Let there be an exogenous rise of r% in the price of imports on which the proportion w of 
final outlay is spent. Then the cost of living rises initially by wr%. On the present assumptions, 
all pay now rises by this proportion, and then the prices of home output are raised in this pro- 
portion too, and the rise in the cost of living is now wr + (1 — w)wr. A second round of adjust- 
ment of pay to the cost of living and of prices to pay will follow, and the cost of living will now 
have risen by 

wor + (1 — w)[wr + (1 — w)wr) = wr[l + (1 — w) + (1 — w)*) 
And so on, to the limit 
1 
«(r=a=a)-: 
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mechanism keeps the margin between labour costs and prices remarkably 
steady, whether the impulse point by point comes from a rise in the value 
product or a rise in costs. It may be at work at the same time as (a). 

4.2.1. Figs. 4 and 6 show that inflation has gone on at very different 
prevailing rates in different countries, but also that within each country the 
rate has changed from time to time, and that in such changes countries have 
been often in phase with one another; in particular, it seems that the rate 
of inflation very generally slowed down about 1951 or 1952. This last 
point is enforced by Table II, though this uses money income, part of the 
rise in which marked a rise in real income. 


Taste II 
Average Annually Compounded Rates of Rise in Money Income per Head 
of the Occupied Population 





Pull span. | Phase I. Phase Il. 








United States . : : 1947-57 . 1947-51 . 1951-57 
New Zealand . ‘ . | 1947-57 1947-51 
United Kingdom _.. : 1947-52 
Netherlands . ; oJ . 1947-51 
West Germany : ; 
Sweden . 3 ‘ ; 1947-52 
Australia ‘ ; wa 1947-51 
France . . ; - | . 1949-52 17-6 




















4.2.2. It is natural to ask the question of fact, whether differences in the 
rate of inflation have been associated systematically with differences in the 
rate of growth of real income. One way to put the question is to compare 
different economies within the same, or much the same, span of time. This 
we do in Table III and Fig. 7: at least within this small number of countries 
no systematic relation appears. 


Tasie III 


Average Annually Compounded Rates of Rise, 1956-57 on 1947-48, in 
(1) General Prices, (2) Real Income per Head of the Occupied Population 
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Fic, 7.—Indexes of general prices and of real income per head: average anrually compounded 
rates of change, 1947/48 * to 1956/57. 


* France 1949/50. W. Germany 1950/51. 


Tasie IV 


Indexes of General Prices and of Real Income per Head: Average Annually Com- 
pounded Rates of Change, in Eight Countries, over Spans between 1947 and 
1957 


Bowl, Sere Ree }average annually compounded percentage rate of growth. 
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A second way to put the question is to compare different phases of 
inflation within one country. For this purpose we have as far as possible 
made separate reckonings for the same four short periods in all countries— 
1947-50, 1950-52, 1952-54, 1954-57. The data are set out in Table IV, 
and are shown in Fig. 8... Here again, no systematic relation appears. 
The proposition that some rise in prices, as distinct from stable or falling 
prices, promotes economic growth, or is its almost inevitable by-product, 
we are not able to test, for in all save very few of the periods taken here prices 
were in fact rising, and so was realincome. But we can test the application 
in the short run of the propositions, first, that rising productivity helps to 
reduce or prevent inflation, so that we should expect periods of faster rise 
in real income per head to be periods of slower rise in prices; second, that 
rising prices are disturbing to production and check the growth of output; 
and third, very much to the contrary, that avoiding restraints and accepting 
a faster rise in prices will allow of a faster rise in real income. If the first 
or second of these propositions held in the short run, the lines of Fig. 8 
would predominantly run downwards from left to right and upwards from 
right to left; and if the third, then the opposite. In fact, it is the former 
type of movement, that which associates a higher rate of rise of real income 
with a lower rate of rise of prices, that predominates: on a simple count, 
out of the twenty-three movements fourteen are of that type. But the nine 
instances to the contrary are substantial. If there has been any pre- 
dominant association, then, between the rates of rise of real income and of 


prices, within the bounds of this material, and in the short run, it has been 
inverse—real income has risen more where prices have risen less; but there 
are significant exceptions: the rates of economic growth and inflation are 
not invariably connected with one another in the short run. We may 
compare the conclusion reached by U Tun Wai, in a study of thirty-one of 
the less-developed countries, in periods mostly since the Second World 
War: ! 


“* For the less developed countries in general, the findings did indeed 
prove to be inconclusive; but for most of the small number of individual 
countries for which the available statistics cover periods in which the 
rates of price increase differ significantly, the evidence suggests that 
the rate of growth was higher when the rate of inflation was lower.” 


The Report on Employment, Growth, and Price Levels, prepared in 
1959 by the staff of the Joint Economic Committee of Congress, after sur- 
veying the record of eight advanced countries over the last 50 or 90 years, 
and of twelve since 1949, found that “ there is no simple relationship between 
changes in output and changes in prices. Rapid econornic growth has at 


1 U. Tun Wai, “ The Relation between Inflation and Economic Development,”’ International 
Monetary Fund Staff Papers, 7, 2, October 1959. 
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different times been associated with rising, constant, and falling price 
levels, just as periods of slow growth, or, indeed, of no growth, have been 
marked by every manner of price behavior.” * 


5.0. Conclusions 


(a) A survey of some twenty-five countries whose accounts are reported 
in the U.N. Yearbook of National Accounts Statistics shows that in sixteen of 
them the composite share of work, approximated by the sum of pay and the 
income of unincorporated enterprises, lay between 81 and 87% of the net 
domestic product (2.0—2.1.2). 

(6) The same accounts show some general tendency for the composite 
share of work to fall in 1950-52 and again after 1954: this was the outcome 
of a relative contraction of the sector of unincorporated enterprises, and a 
varying rate of rise of the return to property (2.2-2.2.1). 

(¢) After 1951 or 1952 there has been little divergence between the rises 
in pay and the return to property (2.2.2, 2.2.3). 

(d) Over the whole field, what is remarkable is the absence of any 
general distributive change in the presence of general inflation (2.2.4). 

(¢) In eight countries the pay/income ratio (pay per employee as pro- 
portion of average income available per occupied person) after abstraction 
of the agricultural sector shows only minor movements about a level of 
0-75, except for a decline in the Netherlands and a rise in Sweden due 
mainly to divergent movements of undistributed profits (3.0-3.3.5). 

(f) The movements, in the eight countries, of the general level of prices, 
wholesale prices and labour cost per unit of output suggest that the mechan- 
ism of inflation changed at the same time as the rate, about 1952 (4.0—4.1.3). 

(g) Differences in the rate of inflation have not been systematically 
associated with differences in the rate of growth of real income per head, 
whether we compare different countries or different periods; but within 
the present material it is instances of a lower rate of inflation being associated 
with a higher rate of growth of real income that predominate (4.2.1, 4.2.2).? 


E. H. Puecps Brown 
M. H. Browne 
London School of Economics. 
1 Joint Economic Committee, Congress of the United States, 86th Congress, Ist Session: Staff 
Report on Employment, Growth, and Price Levels, December 24, 1959, pp. 11-13. 
* Appendix: see pp. 746-756. 
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APPENDIX 


Taste V 
Shares of (1) Pay of Employees, (2) Income of Unincorporated Enterprises, (3) Work 
asa Whole, as Approximated by (1) + (2), in Net Domestic Product; to- 
gether with (4), Pay of Employees as Share of Net Domestic Product Outside 
the Sector of Unincorporated. Enterprise 
Values in row 3 marked by asterisks are those taken as median, or central pair, for the purpose 
as Source: U.N. Yearbook of National Accounts Statistics, 1957, 1958. 


The net domestic product has been estimated by subtracting from “ national income ” (Table 
3 of the Accounts) “ net factor income from abroad” (Table 1 of the Accounts), where that is 
available. The subtraction has in effect been made wholly from property income, whereas part 
of it may actually consist of earnings. 

The figures for Australia and New Zealand in this Table are for fiscal years beginning July 1 
and April 1 respectively, and so differ somewt.at from the figures for those countries in Table VII, 
which are for calendar years. 


parry | 
1950, | 1951. | 1952. | 1953. . | 1955, | 1956. 
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TaBLe V—Continued 





1950, | 1951, | 1952. | 1953, 
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TaBLe V—Continued 





1952. | 1953. 


0-629 | 0-648 
0-191 | 0-191 
0-820 | 0-839 
0-776 | 0-801 


0-631 | 0-632 
0-197 | 0-196 
0-828 | 0-828 
0-786 | 0-786 


0-500 | 0-488 
0-260 | 0-254 


0-760 
0-654 





PWN 








eon | BON 





0-102 
0-820 
0-800 


0-692 
0-134 


Wh 








Mean of central 4 out 
of 18 


Ca) Wh 



































1960) DISTRIBUTION AND PRODUCTIVITY UNDER INFLATION, 1947-57 749 


Taste VI 
Data for Fig. 3: Amounts in Current Money of (1) Pay, (2) Incomes of Unin- 
corporated Enterprises, (3) Remaining Net Domestic Product (U.N. Yearbook 
of National Accounts Statistics, 1957 and 1958) 
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Taste VII 


Money and Real Income per Head of Whole Occupied Population, and Components 
of the Pay| Income Ratio in the Agricultural Sector, the Rest of the Economy and 
the Whole Economy, in Eight Countries, 1947-57 


For Sources, see notes at end. 
MATERIALS For Fios. 4, 6 
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H Shem] py do pou encpmnied the toner % a % 
Proportion of employees ae neeneany sector, 
12. Average pay per employee in 


3. Average omen a ag 
14. (10) (11) = il) = (12) ~ (13) (13) See eke the sector, %. 


Pay/Income Ratio; Wore Economy 
15. Share of pay in total income, %. 
16, poe aa tape nn agli me tn %. 
17. ee eae sean 


18. Average occupied person. 
19. (15) + 5) = (16) == 16) = (17) (18) = pay/income ratio, %. 





1947, | 1948. | 1949. | 1950. | 1951. | 1952. | 1953. | 1954. | 1955. 1956. | 1957. 





AUSTRALIA, in rows 2, 7, 8, 12, 13, 17, 18: A. 


511 | 555 822 1,000 {1,008 {1,039 1,096 {1,125 
949° 11,007 I, , : 1,074 {1,078 {1,081 
48 52 57 59 76 106 116 
47 53 102 107 
20 
41 42 . . 42-5 

3] 540-4] 583-3 
1,222.9 


COxrout whe 
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TasLe VII—continued 





[seer | 194e. | 1949. | 1980 | 1951. | ase. 1953. | 1954. | 1955. 





FRANCE. Unit carey in 7, 8, 12, 13, 17, 18; “000 francs. 
| 1,000 11,004 {1,018 
654 707 763 
100 
100 
14 
35-5 


CexrnQavron- 









































| 1947. 1948. | 1949. | 1950. | 1951. | 1952. 1953. 1954. | 1955. 1956. 





Neruertanps. Unit of currency in rows 2, 7, 8, 12, 13, 17, 18: guilders. 
758 | 780 | 826 | 904 | 995 {1,002 1,000 [1,044 /1,066 
4,538 14,535 (4,699 14,673 |4,751 /4, 5,203 (5,471 (5,845 
82 87 86 93 | 102 102 | 100 | 104 | 105 
72 78 107 100 | 101 102 
22-5 . ; 21-8) 21-4 
, , $2-4| 32-4 
486 | 517 
724 | 784 
67-1} 659 
58-5 | 579 
869} 87-3 
3,734 |4,023 
16,062 
66-4 
53-5 
820 | 82-4 
4,066 |4,384 


1 583 
Baw 66-6 
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3 
4 
5 
6 
7 
8 | 
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Taste VII—continued 





950. 1951. 1952. | 1953, | 1954. | 1955. | 1956. 





r ' i 
Unit of currency in rows 2, 7, 8, 12, 13, 17, 18; £NZ. 
796 1,045 {1,067 (1,105 
999 955 
72 106 
78 99 
116 ° . , 17-5 
42 42 
371-7 505-7 | 5170) 5170 
860-0 |1,342-9 1,216- 7 |1,225-4 |1,249-2 
77| 368 40-6 42:2| 41-4 
65:7 | 66-2 
86-9 | : 


COnoOvrone 
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Zeess 
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1948, | 1949, | 1950, | 1951. | 1952 | 1953. | 1954, | 1955. | 1956. | 


Sn iaeiatncen, & 1, 8, 12, 13, 17, 18: kronen, 








761 776 920 996 1,011 
74 (9,331 6, 5 10,066 
70 96 


70 102 
72 | 76 99 
41 
49-5 
5,141 
6,271 
82 
76-2 
91- . 
9,169 10,418 |11,639 
11,038 12,462 {13,275 
5 5} 83 733 87-6 
85-2 

9,085 110,592 
11,555 |12,283 
3} 864 «| 86-2 
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Taste VII—continued 





| 1947, | 1948. 1949. | 1950. | 1951. 1952. | 1953. 1954. | 1955. | 1956. 


' ’ T ! ¥ 
Untrep Kincpom. Unit of currency in rows 2, 7, 8, 12, 13, 17, 18: £. 
716 | 760 1,000 1,021 1,124 
524 573 593 594 604 
73 100 
58 100 





Contour wn 









































1951. | 1952. | 1953. 








: ) ’ ‘ 
Unrrep States. Unit of currency in rows 2, 7, 8, 12, 13, 17, 18: 
822 | 892 882 988 {000 = |1,003 ass 
4,145 (4,205 4,651 4,741 ,003 
82 87 90 89 94 98 100 102 
88 95 94 100 
16-5 
5| 26 
1,411 
2,216 
63-7 


72-1 
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Tasre VII—continued 








1950. | 1951. | 1952, | 1958. | 1954, | 1955. | 1956, | 1957. 
' 


Unit of eurency in rows 2, 7, 8, 12, 13, 17, 18: D. — 


1,001 {1,026 {1,06 
5,781 169 
101 102 


98 101 
13 13 
43 42 
1,7 
5, 


WSBwWAVslanw-— 
a= 
ssees 
SrBSee 


bseodl 


4, 740 
16,470 
73-2 
60-8 
83-9 
4,587 
6,329 
"718 : . 736 | 72-5 
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NOTES ON TABLE VII: (i) PRICE INDEXES 


General Sources. For prices, U.N. Statistical Yearbook, 1953, 1957; U.N. Monthly Bulletin of Statistics, 
October 1959, For wages, 1.L.0. Yearbook of Labour Statistics, 1953, 1957. 
eek ee aa a ee nn i com oh ving, wholesale 
prices and wages with weights 8, 1, 1, respectively. 
Notes on Indexes of Wholesale Prices : poet ee et home consum sonmemptine of food (excluding 
onions and potatoes), farm products and industrial raw materials. Netherlands, New Zealand, 
home-consumed goods, general. France, United States, West Germany, general. 
United Kingdom, index, extrapolated through 1956-58 by wholesale price yarhen: all 
recency 2 ucts other than fuel, food and tobacco, in O.E.E.C. General Statistics, 


Notes on Indexes of Wages: Australia, minimum weekly rates for adults in mining, manufacturing, 
construction, commerce, transport, services; entries for 1957, 1958 extrapolated by index of 
weighted average of nominal weekly rates for adult males, in Summary of Australian 
Statistics, March 1959, France, index of net monthly wages calculated hourly rates, over- 
time and other supplements and family allowances, ey after deduction of insurance con- 
tributions and tax: Statistiques et Etudes Financiéres, Suppléments 114, June 1958, and 130, 
October 1959. Netherlands, earnings of men per hour in manufacturing. New Zealand, 
minimum hourly rates rive men in id breeches of repay, nape son ep 5 eaerection, ome. 
transport, services. en, average men in mining manufacturing 
United Kingdom, rates for normal ct gg ow workers, United States, hourly wages of 
men and women in manufacturing. W. Germany, hourly earnings in manufacture and 
construction, 0.E.E.C. General Statistics, September 1959. 


NOTES ON TABLE VII: (ii) ESTIMATES OF PAY/INCOME RATIO 


1. Dermrrions 
Total Occupied: All gainfully employed in jobs. Excludes unpaid family workers and the unem- 


Employees: All wage and salary earners in jobs, including Armed Forces at home and abroad; 
c ic servants; part-time workers counted as le units. Biennial series have been 
int 

National Income: At Factor Cost net of capital consumption where given, or depreciation. Adjusted 
for stock revaluation. Including net income from abroad. Data given for financial years 
have been interpolated to give estimates for calendar years. 

Pay: Includes wages in kind and employers’ contributions to social security. 

Income from Agriculture: Includes the value of rent where possible. Data for crop years have been 
interpolated to give estimates for calendar years. 
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2. Sources anD Meruops 


In the notes below, minor discrepancies are not mentioned, and interpolations and extrapolations 
have been noted only for major items. 


Australia 


1947 and 1954 (C.R.47 and Beeps eae PIR) 
Primary Industries Part I: ah A re 


on National Income and Expenditure, iotefa? vo 1957/58 igs, Table ns sd 
to 1957/58 paver. 

i Mersey Employers and Self-employed: C.R.47 and C.R.54 with interpolations 
and extrapolations Non-rural and Armed Forces, M.B.E.; Rural, P.1.R.., 
Table 144. Domestics: C. 47 and C.R.54. National Income : NE. (Resident income 
scoped: PAR, Table (44 Bophiges tncheng Pay: N.LE., eget ‘~ 
occupied : Table 144 
Income: N.1.E., Table I, p. 16: epee epemnaidte of Predase Beths tiie Anpenlliz D. 

¥ Wages : P.I.R., Table 145. No figures for rent. 


France 


Sources. Recensement Général de la Population, 1946 (R.G.46) and Résultats du Sondage au 1/20 me., 1954. 
(R.G.S,54), istigue de la France 1951-58 ASE): 1L.O., Year Book “sees 
Statistics; U Bulletin y Statistique ; 

statistiques in of General Statistics, 
(O.E.E.C.). Statesman’s Year Book, "1946-58 Lay SE EC). nes F. 
Nedzynski, ‘‘ Factor Remuneration and Salaires Indirectes in the National Wages 
Bill” (London, Ph.D. Thesis) (S.F.N.). 
* Institut National de la Statistique et des Etudes Economiques. 

Method. (1) Whole Economy. Lack of figures, differences of classification and the known defects 
of R.G.46 (see Premiers Résultats Détaillés, pp. XLII-XLIII, XLVII, LIX) entailed many 
interpolations, extrapolations and adjustments for all categories of worker. For general guidance: 
E.S., ber 1956, “* Evolution de la population active de la France entre 1906 et 

; ber 1957, Mt one ong active de la France 1954-57.” R.G.S.54 was 
i ws ivil Employees : R.G.46; R.G.S.54, O.E.E.C.; A.S.F., “ Popula- 


Why 


ier Main dar occasional returns from “ I’ 


BS, July epiem 19 Bove. for 1957); I.L.O. Armed Forces: R.G.46; 
S.Y.; ee 1956, p, 13, 5, July/Sepeember 1957, 1957, p. 18; B.C. June 


F., chapter cited 
i 1956, 1958, ‘s nenah National et 
No reference found to stock emma 
Cc: A.F.S. 1957, a Table ITl; 

ye aa ‘for 1957). Income end Pay: EG, September/ 

1952-57; Le 1958; “‘ Le Revenu d’ Agriculture.” The figures 
1881; "December numbers 1952-57; Ma error, 


1997, pp. 625, 629. Employers and 
above. é and P 


Sources. Statistische en Econometrische Ontong EO), 0 0.E.E.C. Statistical Bulletin, March 
1957, 53 (O.E.E.C.). ty oR a 1958 (I.L.O.). Netherlands 
Central Bures u of Statistics: fost & 4, for definitions used in National Accounting. 
Madan Cat Bre ot de Stein, Fbrsry 1900 (M8 
(1) Whole Economy. Occupied : in man-years, and “ employers and self- 
Nee MS., p. 111) for whom the man-year basis 
numbers. 


ania, 11.0 ifn ca ate, Mr ete Oke 


MSS 113, Staat 2, 
were,” pH Seat er md Fg, $ES> ty? sed 3B 2S 
ye -» P- 113, Staat 2. 


Emp ad Sampled in LL.O. in man-years: M.S. 
Income and Pay: kw. 2 and 3, 1958, 25 and 36. 
New Zealand 


hg ef poy (M.A.S.). Census Reports 1945 and 1951 
mag Baw goed cache oe erbindbeg i gS” 
1957 (GRP 56) Estimates of National Income and Expendi 
table numbers quoted refer to the 1958 volume. J.L.0. Your Deck of Labow Stati 
cultural Wages (1.L.O.). 
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Method. (1) Whole Economy. Total Occupied: M.A.S.: ‘* Estimated Distribution of the Total 
Labour Force ” less pram Bs anon De C.R.45 and C.R.51. : C.R.45, C.R.51. 
C.R.P.56 with in i National Income and Pay : N.LE., "Table 3. 


No reference found to stock revaluation. (2) Farming. Total occupied and Employees: C.R.45, 
C.R.51, C.R.P.56 with interpolations and ex —— Income, including operations of the 
Produce Boards: N.LE., Table 4, items 24 c,d anid e. Pay: 1.L.O, approximate average 
weekly wage x 50. No figures for rent. 


Sweden 
re, isk Arsbok for Sverige Meddelanden fran Konj institutet, Serie B.27, 
tag jo rie 530 ‘sas, te pigs NB). Reeeeneret 
i (1) Whote Economy. §.A., BRS me ary Pelee Income by 


— 


"(able 336 In 1899 vohme) gen Total wa ho aie National Income : 
eae ies NB. Table 1 ae 4, 1V.4. apn te Fer scfacd Fishing. Totel ooapied a 
ay: P- ture, o 
and Employees : S.A., series Td incomes tid come of emplpers pls oy 

No figure for rent, but see Table 53, 33.1959 volume, for relative importance of rented and 


owner-operated 
United Kingdom 

Sources. Annual Abstract of Statistics (A.A. Report 1951 One Cent Sample (C.R.). 
Census of ‘7 of Northern I Ireland 1951 General Report ( (EN.1). Guviabean of 
Northern Ff : lg aR (D.S.); Ulster Year Book (U.B.). Blue Book on National 
Income and Expenditure (B 

Method. (1) Whole ‘ tely compiled for Great Britain and Northern 
Ireland. (a) Great Section V ve * Distribution of Total Manpower,” civil 


employment. (6) Rerthern inclend: C.N.L, with U.B., 1956, p. xxxiv and D.S.(A.1) 
i used with C.N.1, Table XXVIL as basis for “ economically active,”’ with 
annual deduction for it, A.A.S, Total occupied: (a) + (b) + Armed Forces 
nited Kingdom), A.A.S. (United Kingdom): A.A.S. Section V. National 
me: B.B., 1956, 1958, Table For 1947, depreciation: Table 60 in 1956. Pay: B.B. 
1956, 1958, Table 2 (2) ) ermine. , Total ian em (a) Great Britain: A.A.S., Section V, 
“Distribution of Total i i 


(6) Northern Ireland: D.S., rae ait tua Man Employees (United Kingdom) : 
A.A.S. Income (United Kingdom): S., Section VI, pone a “* Farming net Income ”’ 
=: = of Labour a Rent and Interest.” Pay: A.A.S., Section VI, Agriculture, 


United States 

Sources. Statistical Abstract of the U.S.A. re ); numbers refer to tables in 1958 volume. Survey 
of Current Business, July numbers (S.C.B.). 

Method. (1) Whole Economy. Total occupied: S.A.U., 254, less un family workers, S.A.U., 
273. og ot Industrial, S.A.U., 261; Farm, S.A.U., 270; ng ie — S.A.U., 254; 

i .C.B.; ‘ Average Number of Full and Part-time Workers by Industry.” 

National Income and Pay: S.AU., 386. (2) Farming. Total occupied: S.A.U., 270, less unpaid 
family workers, S.A.U., 273. : S.A.U., 270. Income: S.A.U., 387. Pay: S.C.B.: 
‘* Compensation of Employees in Industry.” 


West Germany (excluding the Saar and West Berlin) 
Sources. Statistisches Jahrbuch fiir die Bundesrepublik Deutschland 1950-1958 (S.J.). Organization for 


European Economic Cooperation, Bulletin of General Statistics, March 1957, p. 53 (O.E.E.C.). 
sage Year Book of Labour Statistics (1.L.O.). 

(1 Same Employers and Self- : LL.O. (Census of 1950); O.E.E.C.; 

> , Section: Vil, B.4. National Income: SJ. 

Sn XX Apis ond Foray. xt Enpioges Sap G ‘ome 
it.” forestry. 

of 1950) carried deduction fe fabitg’ ion VIL, Ba, 

Income: S.J., Section am A,5, “‘ Net domestic peodors at Tice cost by industries 
(includes ). Pay: LL.O. “* Agricultural Wages ”’ — minimum pe, cash only.* 
Full wage with and lodging estimated on basis of Teddies tome (L.L.0,) expuersed 


to D. marks through dollar exchange (O.E.E.C.). 


* LL.O. 1958 has a misprint in coding. 1.L.O. have confirmed that the rates quoted are for 
the cash part of the wage. 








CAPITAL ACCUMULATION AND THE COURSE OF 
INDUSTRIALISATION, WITH SPECIAL 
REFERENCE TO JAPAN! 


I. INTRODUCTION 

Tue Japanese economy succeeded in achieving rapid industrialisation 
from 1900 to the Second World War.? The course of industrialisation 
involved two different phases. The first was a structural change of industry 
and foreign trade, in which new non-agricultural industries of the capital- 
intensive type were brought into existence and expanded partly through a 
reduction in the proportion of labour employed in agriculture. The second 
phase of industrialisation was predominantly one of balanced growth of 
industry and foreign trade resulting in a rise in labour productivity in certain 
key sectors. Rapid diversification of production faced serious difficulties, 
particularly a shortage of capital, that is, a “‘ weak accumulation ”’ in Joan 
Robinson’s sense,* and necessitated the lowering of real wages. In the period 
of balanced growth the fruits of ‘ strong accumulation ” could be reaped, 
and real wages were raised. 

The purpose of this paper is, first, to show, by using a model, the reason 
why a rapid structural change forces an economy to fall into a situation of 
weak accumulation. Secondly, the effects of balanced growth will be con- 
trasted with the effects of structural change. Thirdiy, it will be demon- 
strated that reasonable factor-price differentials among industries are effec- 
tive, as in the case of Japanese economic development, in lessening the 
difficulties of carrying out structural changes and speeding up industrialisa- 
tion. 

II. A Mopet * 

Let us suppose that an economy produces three types of goods, X (agri- 
cultural goods), Y (light industry goods) and Z (heavy industry goods), with 
its existing two factors of production, Z (labour) and C (capital). The pro- 
duction function of each type of commodity is of the following Douglasian 


type: 
Py =i Bx(Lx)**(Cx)* 
Py = By(Ly)*"(Cy)” : 
Pz = Bz(Lz)**(Cz)* 


1 I am indebted to Sir Roy Harrod, Professors Alan Gleason, Martin Bronfenbrenner, Harry 
Oshima, Hiroshi Shibata and Miyohei Shinohara for their helpful comments on an earlier draft. 
The work of translating this paper into English was supported by the Ford Foundation as part 
of a project for promoting translation of Japanese economic articles. 

* Kiyoshi Kojima, “ Japanese Foreign Trade and Economic Growth; with Special Reference 
to the Terms of Trade,” The Annals of the Hitotsubashi Academy, April 1958, pp. 143-68. 

* Joan Robinson, The Accumulation of Capital (London, 1956), pp. 94-6. 

* It is not intended to build a rigorous general equilibrium model but merely to explain the 
course and problem of industrialisation in Japan. 


(1) 
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where P; (i = X, Y, Z) stands for the volume of output of each type of goods, 
J, and C; for labour and capital respectively used in each industry und B, is 
a constant. The production function is, for the sake of simplicity, based on 
a i cael Mp or in other words, that 


ki +jeo=1. It is further supposed that 4 EL < feich, i.¢., X-industry is the 


least capital intensive, Z-industry the most et. intensive and Y-industry 
in an intermediate position, for every factor price ratio common to all 

Now, for the sake of illustration, let us suppose that By = 1; L, = 900; 
ke = 3; = 4; and ke= 4 (ie = 4, jv = 4 je = 2). Values for G are 
selected in accordance with our assumption concerning varying degrees of 
capital intensity. For the sake of simplicity, only three values are selected 
for each industry. Then we may obtain column (2) of Table I. 
































Taare I 
Production Functions, Factor Prices and Product Prices 
(1) (2) (3) (4) 
Production function. Factor price. Product price. 
Method - - | : 
of “ « 
malt UEUL IIR AR AL ALOE: 
& ae £ 
¢. L. C:L. P. Su Sa \ Sarto n’. 
Xx, 150 | 900 | 1:6 575 | 04791 | 0-9583 :2 2-087 | 1-043 
x 200 | 900 | 1:45 618 | 05150 | 0-7725 | 1:15 | 1942 | 1-294 
; 300 | 900 | 1:3 684 | 0:5700 | 05700 | 1:1 1-754 | 1-754 
y, 450 | 900 | 1:2 636 | 03533 | 0-7067 | 1:2 2-830 | 1-415 
y, 600 | 900 | 1:15 735 | 0-4083 | 06125 | 1:15 | 2-449 | 1-633 
¥, 900 | 900 | Ir! 900 | 0-5000 | 05000 | 1:1 2-000 | 2-000 
Z, 1,350 900 1 | 1,220 | 0-3389 | 06778 | 1:2 2-951 1-475 
zZ 1,800 | 900 | 1:05} 1,510 | 0-4194 | 06291 | 1:15 | 2-384 | 1-589 
Z, 2,700 | 900 | I:} 2,051 | 0-5697 | 05697 | 1:1 1-755 | 1-755 

















The prices of labour and capital, fi, and fos, are assumed to be equal to 
their respective marginal productivities in terms of goods. Thus, we obtain 


Su =k. i 
rene a eee og ce ee 

Sor = jr G, 

These factor prices and their ratio are calculated in column (3) of Table I. 
Let us suppose that perfect competition prevails in factor markets. 
Factors of production move freely between industries and obtain equal 
reward in all industries. The cost per unit (= price) in terms of labour, 
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m, and that in terms of capital, m’ (column 4 of Table I), of each type of 
goods are respectively the reciprocal of the price of labour and capital. 


"= Ep eR SS ion ss sce cde 


m5. Sites Rt diisiee e 
Let p stand for the factor price ratio, fis/fo. According to the above 
equations, if a specific p is given, the economy can determine the optimum 
method of production, C;/Z;, and the prices m and m’, of each type of goods. 
We may find a “ set ” of optimum methods of production and price ratios 
of goods for each specific factor-price ratio, Three sets, «, 8 and y, are 


illustrated in Table IT. 
Taare Il 


Production Set 
Set a (fi: fo = ’ 2) 
x, 150 


Y 450 
Zz 1,350 


Set B (fa fo= 1:15) 
xX, 200 
een tay 
Set y(fi fo = 1:1) : . 
xX 
l 











: P. 
Y, 
Z 2,7 
Now, how can the factors be allocated to our three types of industries? 
Let us suppose that all the a ailable labour and capital are always fully 
employed and utilised. Then, it follows 
C=Cx+Cy+Cz RTE 8 0 Ee } 
where L and C are the total labour and capital of an economy at a given time. 
Let us call x, y and z labour allocation weights and let them stand for Lz/L, 
Ly/L and Lg/L respectively. Further, let C,/Z,, stand for the optimum 
method of production under a specific factor price ratio, p. Then equations 
(4) can be rewritten as 
L=L.z+L.y+L.z 
L.z 


. 
; 
. 
‘ 
. 
‘ 


900 
2,051 





Cx, Cy, Cz, (5) 


Cwr ety. ott 
Since x + y + z = 1, the unknowns are two and the third is a residual. 
Then, factor allocation is determined according to the two equations (5)', and 


1 Alternatively, one may count x +- y + z = 1 as an equation; and then, the three unknowns 
are determined by the three equations. 








OREN rEEendone 
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the output of each type of goods is also determined according to equations 
(1).3 

Table II on page 759. shows some important relationships. First, in a 
production set, in order to shift labour resources from X- to Y-industry, and 
from X- and/or Y-industry to Z-industry, an economy needs more capital, 
since the capital intensiveness is least in X-industry, intermediate in Y- 
industry and most in Z-industry. In other words, in order to increase y (the 
labour allocation weight for light-industry) by reducing x (the labour 
allocation weight for agriculture), and also in order to increase z (the 
labour allocation weight for heavy-industry) by reducing x and/or y,* the 
same amount of labour for the economy as a whole requires a greater amount 
of capital, even though the capital—labour ratio for each industry remains 

! A two-factors and two-goods case is shown in Fig. 1. The production functions of the two goods 
are represented by single isoquants, XX and YY, showing the combinations of labour and capital 


required to produce a unit of output. If the factor price ratio, p, is represented by the slope of the 
common tangent MN to the isoquants XX and YY, both goods are produced at the optimal factor 








i 
Ni iy 
he 
Ny. \y, 
a) 
Y, 
Y 
x => 
N’L. . 
ra) y>. 4 
3 %e me 
& X, “i 
ee 
. = 
‘Se X ba 
° “4 HM rita 
Labour —> 
Fic. 1 


combinations X, and Y,, and their costs are the same (OM measured in terms of labour, ON 
measured in terms of capital). If the factor price ratio is represented by the slope of M’N’ and 
M” N”, both being parallel to each other, the optimal factor combinations will be X, and Y, and the 
cost of X-goods will be cheaper than Y-goods. The capital labour proportions of the economy are 
represented by the slope ofaAline. The closer is the A line to one of the optimal factor combinations, 
say X,, the larger is the labour allocation weight, x, for that industry, and vice versa. In the follow- 
ing argument relationships between the shift of the optimal factor combinations and the change in 
the labour allocation weights for given change in the A line will be examined. 

The diagrammatic representation here owes much to Professor H. G. Johnson’s Preface to the 
Japanese edition of his International Trade and Economic Growth, translated by Kiyoshi Kojima and 
Hiroshi Shibata (Tokyo, 1960). 

2 It is also possible to increase z by reducing y and increasing x. This type of shift of resources is 
excluded from our diversification of production, since it involves the re-expansion of agriculture 
(X-industry). 





aii ee 
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constant.!_ This type of structural shift in labour resources may be called a 
diversification of production, which brings into existence and expands new 
industries of the capital intensive type in addition to the existing agricultural 
industries. 

Secondly, as the production set is shifted from « to 8 and from 8 to y, the 
efficiency of production of labour is increased and the real wage becomes 
higher as the capital—labour ratio rises in each industry. Let us call this 
type of change rationalisation of production. As in the diversification case, this 
also requires more capital in combination with one unit of labour for the 
economy as a whole. 

Therefore, with given factor proportions, in shifting labour resources 
from a less capital-intensive industry to a more capital-intensive industry, or, 
in other words, in carrying out diversification of production in the above 
sense, the economy as a whole encounters a capital shortage and will have 
to derationalise each industry or shift the production set from y to 8 and from 
8 to a, in the direction of greater labour intensiveness and lower real wages. 
This is the situation of capital shortage or weak accumulation into which an 
economy falls during a structural change. 


III. Course or InDuSTRIALISATION 
The above model is useful in explaining the economic development 
process of a country as its factor proportion changes over time. When the 


growth rate of capital is greater than that of population (more exactly, 
labour force), the factor proportion, or capital—labour ratio, of an economy 
increases. Let us assume that the economy passes through four stages of 
factor proportion, 150C/900Z in stage A, 250C/900Z in stage B, 400C/900L 
in stage C and 600C/900Z in stage D. 

There are a number of possible combinations of the three products, X-, 
Y- and Z-goods, for each factor proportion stage. However, the optimum 
factor allocation to industries from the point of view of full employment of 
labour and full utilisation of capital is governed by the two of three labour 
allocation weights, x, y and z. It is easy to determine two labour allocation 
weights by making the third weight zero. Column (3) of Table III shows 
the value of y when all factors are allocated only to X- and Y-industries. 
Similarly, column (4) shows the value of z when all factors are allocated only 
to X- and Z-industries. Therefore, the labour allocation weight for X- 
industry is calculated by (1 — y) and (1 — z), which, as shown in column 
(5), provide us the lower and upper limits of x. For example, in the case of 
[B,], which represents a case when the economy chooses production set « in 
factor proportion stage B, (a) the economy can expand Y-industry up to a 

1 This can be explained by an application of a theorem which T. M. Rybszyns:i first presented. 
See, ‘‘ Factor Endowment and Relative Commodity Prices,” Economica, Vol. XXii, No. 88, Novem- 
ber 1955, pp. 336-41. 

2 The model is also useful in explaining the pattern of world trade by supposing the world con- 
sists of countries with different factor proportions. 
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point where y is 4 and contract X-industry to a point where x is } but main- 
tain no Z-industry; (6) the economy can expand Z-industry until z is yy and 
X-industry until x is #4 without any Y-industry; (c) if the economy wants 
to maintain three industries, x should be more than % and less than }4. 
Taste Ill 
Factor Allocation Weight for Industries 
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Now, column (5) of Table III will show an important difference in 
economic dévelopment, depending on whether the economy has a rationalisa- 
tion preference or a diversification preference. First, as it moves through the 
different factor proportion stages corresponding to a growth of capital more 
rapid than that of labour, the economy can choose a course such as [A,] to 
[B,], and then to [C,]. This may be called the rationalisation preference 
course, since the economy aims mainly at raising labour productivity by 
making each industry’s production method more capital intensive. This 
course, however, cannot expand ¥- and Z-industries so greatly as the diver- 
sification preference course, since both the lower and upper limits of x decline 
slowly from 1 to { to §, and from | to }} to #2 respectively. 

Alternatively, the economy can choose a course such as [A,] to [B,] to 
[C,] as it increases capital relative to labour. This course may be called the 
diversification preference course, since the economy aims mainly at the 
maximum expansion of Y- and Z-industries. Both the lower and upper limits 
of x decline from 1 to § to $, and from | to }} to}}. This course, however, 
will not make possible increases in labour productivity and real wages. 

In short, given the growth rate of the capital—labour ratio, if the economy 
aims at the promotion of labour efficiency it has to refrain from expanding 
capital-intensive industries. Alternatively, if it aims at rapid structural 
changes towards expanding new industries of capital-intensive type not only 
will it be unable to raise greatly labour efficiency and real wages but also it 
will sometimes have to lower them by making all industries less capital 
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intensive. The latter is a serious difficulty of weak accumulation into which 
rapidly developing countries fall when the capital accumulation cannot keep 
up with the rapid structural change. 


IV. APPLICATION TO JAPANESE Economic DEVELOPMENT 

The above model is helpful in explaining the course of Japanese economic 
development. Since certain necessary data are not yet available, this paper 
will attempt no more than to indicate the method of application. 

The percentage of total gainful workers employed in agriculture in 
various periods in Japan * shows that the labour allocation weight for agri- 
culture, x, decreased from | in period 0 (before 1878), to { in period I (1878- 
1902), % in period II (1903-13), # in period ITI (1913-27), and 4 in period 
IV (1928-42), successively. 

We have no adequate data for changes in factor proportions.* Let us 
assume for purposes of illustration that each period corresponds to the factor 
proportion stage of Table III in such way that period 0 was stage A, periods I 
and II were stage B and periods III and IV were stage C. 

According to our model, taking the allocation weights for agriculture and 
the factor proportions as given above, we can calculate the factor allocation 
and output of the three types of goods in each period (see Table IV). Al- 
though Table IV represents only one of the possible factor allocations for 
each period, it is a fairly close approximation of the actual economic develop- 
ment of Japan. 

(1) Let us assume that during period I (1878-1902), the labour alloca- 
tion weight for agriculture, x, declined from | in period 0 to { in period I, 
but the factor proportion increased from 150C/900L to 250C/900L and the 
production set was shifted from [A,] to [B,]. In other words, in this period 
the Japanese economy utilised its capital accumulation mainly to improve 
the efficiency of agriculture, and refrained from expanding manufacturing 
industry (y and z being } and 0 respectively). It could, therefore, experience 
strong accumulation and harmonious development in period I, 

(2) Next we shall suppose that in the transition from period I to period II 
(1903-12), while the factor proportion remained unchanged, x decreased 
from { to ¥ and y increased rapidly from $ to 4, As a result, the output ratio 
of X- and Y-goods increased from 541 : 92 = 1 : 0-17 to 383 : 212 = 1: 0-55. 
This rapid structural change for developing light industry resulted in weak 
accumulation * and forced the production set to shift back from [Bg] to [B,]. 

* Cf. Kazushi Ohkawa in association with M. Shinohara, M. Umemura, M. Ito and T. Noda, 
The Growth Rate of the Japanese Economy since 1878 (Kinokuniya, Tokyo, 1957), p. 28, Table 11. 

* Changes in factor proportions are well reflected in changes in the factor price ratio. The 
factor price ratio of Japan is examined by Gustav Ranis, ‘‘ Factor Propertions in Japanese Economic 
Development,” American Economic Review, September 1957, p. 597. 

* Because of an assumption that the factor proportion remained unchanged in the transition 


period, capital shortage in the structural change is a little exaggerated. Actually the capital/labour 
proportion increased by capital accumulation and foreign capital flowed in even in the transition 
period. 
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Taare IV 
Supposed Factor Allocations and Outputs in Japan 





(2) (3) * (4) 
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Y, 60x $=200 | Py 735 x 4 = 245 
Z, 1800x $=300 | Py 1,510 x §= 252 


Total capital 600 | 











* The allocation of labour is easily found if total labour, 900, is multiplied by allocation weights, 
*, y and z, shown in this column. 


Period II was the first difficult decade of structural change of the Japanese 
economy. 

(3) During period ITI (1913-27), it is supposed, as in the case of period I, 
the labour allocation weight for agriculture, x, declined further from } in 
period II to ? in period III, but the factor proportion increased from 
250C/900L to 400C/900L, and the production set was shifted from [B,] to 
[C,]. The Japanese economy utilised its capital accumulation during this 
time mainly to improve the efficiency of agriculture and light industry, the 
latter of which was not so capital intensive as heavy industry but was fairly 
labour absorptive. The success in maintaining strong accumulation and 
harmonious development in this period was due to the fact that heavy 
industry was not expanded (the ratio of labour allocation weights for heavy- 
and light-industry, z/y, being only yy : 44 = +4). 

(4) In the transition from period III to period IV (1928-42), it is sup- 
posed, while the factor proportion remained unchanged, x decreased from 
# to 4 and z/y increased rapidly from yy to # (= }: x). As a result, the 
outputratioof X-, Y-and Z-goodschanged from 371 : 270 : 50 = 1 : 0-73: 0-14 
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in period III to 288 ; 247 : 136 = 1 : 0-86: 0-47 in period IV. Thus, the 
output of Y- and Z-goods increased relative to X-goods and, moreover, Z- 
goods greatly increased relative to Y-goods. This rapid growth of heavy 
industry resulted again in weak accumulation and forced the production set 
to shift back from [Cg] to [C,]. The period of the 1930s was the second 
difficult decade of structural change in the Japanese economy. 

(5) It is hoped that the Japanese economy will reach [Dg] in Table IV, 
where x is 4, z/y is 4 (the output ratio of Y- and Z-goods being 245 : 252), in 
the post-war period or in the near future. 

Our analysis is confined to a historical explanation of the course of 
industrialisation inJapan.! The relationship between the historical develop- 
ment and the welfare optimum is not explicitly studied in this paper. To 
investigate this relationship, the growth of and structural changes in demand 
at home as well as abroad must be introduced into our model. In our model, 
however, it is implicitly assumed that the effects of changes in demand con- 
ditions are wholly reflected in changes in relative prices of goods. Given 
prevailing long-run price trends, production functions are selected and 
factors are allocated in such a way that factor prices are determined by their 
marginal productivity and product prices are equal to the total of factor 
prices. In this sense, the optimum welfare is attained. 

Japanese experience in industrialisation suggests the following. First, 
the diversification of production was necessary mainly for two reasons. The 
decreases in foreign demand for our traditional exports turned the terms of 
trade against us. Also when certain specialised lines of production increased 
beyond a given scale, decreasing returns to resources used intensively in that 
industry occurred. Thus, the traditional line became unprofitable and it 
became necessary to develop new industries for which the world demand was 
expected to grow. 

Secondly, to transfer resources from the declining to the growing indus- 
tries and to reach the welfare optimum required a fairly long period of 
adjustments. The period of structural changes for diversification was the 
adjustment period, during which divergences from the optimum welfare 
developed. Only through rationalisation was the optimum welfare attained. 
The economy, however, could not remain in one rationalisation course, but 
had to undergo another structural change followed by a second rationalisa- 
tion course. ‘“‘ Creative destructions ” in the Schumpeterian sense recurred 
in our economic development. 

The rationalisation of limited lines of production stimulates international 
specialisation in so far as lines of the comparative advantage of a country over 
the rest of the world do not change. Actually the comparative advantage 
and the world price structure change over time duc to the see-saw of economic 
development among nations and, therefore, a country must diversify even 

The following portions of this section and the next section are revised following the suggestions 
of Sir Roy Harrod. 
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under the /aissez-faire system. No one can be certain, however, that the path 
of advance that would be chosen under /aissez-faire would produce optimum 
growth, unless one is blessed with perfect foresight. 

Thirdly, since our economic development and the choice of courses have 
been guided mainly by the growth of demand and by changes in the world 
price structure, our economy has been operating under a /aissez-faire system 
and did not develop a system of authoritarian controls over the allocation of 
resources. To encourage diversification, however, protection for new 
industries in the form of tariffs and subsidies was provided, as justified by the 
infant-industry argument. Also public utilities and other social overhead 
investment were provided for during the period of structural changes by the 
government, both directly or indirectly. 


V. Tue Importance or Factor Price DirrerenriALs 


Are there ways of lessening the difficulties of carrying out structural 
change? It is certain that foreign investment and the foreign-exchange 
reserves which the economy has accumulated prior to the structural change 
play a critical and strategic role. They cover the increase of capital-goods 
imports and help to bring about a change in the capital-labour ratio of the 
economy as occurred in the case of Japan.' 

Besides foreign investment, deliberate factor-price differentials among 
industries also played an important role in fostering rapid structural changes 
inJapan. The effect of factor-price differentials can be evaluated from two 
points of view: First, whether or not they promote the expansion of certain 
designated industry, and, secondly, whether or not they make the cost of the 
goods of that industry lower and the international competitive power of that 
industry stronger than would be the case if free competition prevailed in 
factor markets and no factor-price differentials existed. 

Let us examine, for example, the factor proportion of stage B 
(250C : 900Z). Assume that only two goods, X and Y, are produced.? In 
our model, different factor-price ratios result in different production methods 
in each industry and lead to different costs (= prices) of goods. If no factor- 
price differentials exist, the production set [B,] or [B,] can be chosen, as 
shown in Table V. In [B,] the relative cost of Y is lower than in [B,], but 
Y-industry cannot expand to a big scale, since y will be only }. Conversely, 
in [B,], Y-industry can expand to a big scale (y = 4), but its relative cost will 
be higher than in [B,]. Factor-price differentials may create a room for 
both expanding Y-industry to a larger size than in [B,] and reducing its 
relative cost lower than in [B,]. Now, there are two ways of determining 

1 The role played by foreign investment in Japanese economic development is thoroughly 
investigated by Edwin P. Reubens, “ Foreign Capital and Domestic Development in Japan,” 
—en Brazil, India, Japan, ed. by S. Kuznets, W. E. Moore and J.J. Spengler (Durham, 


* A similar examination can be made in the more complicated case of three products. The 
effects of factor-price differentials are in principle the same as the case of two products. 
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factor-price differentials. The first way, which is shown in Table V as 
[Bg], is to let Y-industry, the industry which the economy intends to expand, 
choose its production method, Y,, from the less rationalised set a, and let 
X-industry choose its method, X,, from the relatively more rationalised set 
£.4 Conversely, the second way, as shown by [B,], is to let Y-industry 
choose its production method, Y,, from a more rationalised production set 
relative to X-industry, X,. Then the allocation of factors necessary for full 
employment both of capital and labour will determine the labour allocation 
weight for Y-industry, as shown in column (2) of Table V. Then, it is clear, 
[Be] makes the expansion of Y-industry larger than [B,], and [B,] makes 
it much larger than [By]. Hence, in order to expand a more capital- 
intensive industry relative to other industries, it is better to determine factor- 
price differentials in such way as to let that industry choose its production 
method from a more rationalised production set relative to other industries. 


TasLe V 
Effects of Factor-price Differentials in Factor Proportion Stage B (250C : 900L) 
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* See, column (4) of Table I. 


Factor-price differentials are also effective in making the cost (= price) 
of certain goods cheaper. This is important for a less-advanced country 
which wishes to develop certain manufacturing industry successfully under 
keen international competition. The cost (= price) of X- and Y-goods for 
different combinations of production methods are calculated in columns (3) 
and (4) of Table V, where a represents the cost in terms of labour and, 
therefore, price ratio 7g : 7y involves no wage differentials but only profit-rate 
differentials for the case [By] and [B,] while w’ represents the cost in terms 
of capital and, therefore, price ratio zz : ty involves wage differentials but 
no profit-rate differentials. 

Looking at the cost ratio of X- and Y-goods in column (5) of Table V, it 
is easily seen that the relative cost of Y-goods whose output expansion is 
desired is lowest for rz : 7y of [Bg]. This is, however, highly paradoxical 
and cannot be recommended, since Y-industry, to which labour should’ be 

4 It ought to be remembered that production methods X, and Y, belong to production set a 
(Table II) and their factor-price ratio js f; : fo = 1:2, while X, and Y, belong to set 8 and their 


factor-price ratio is f; : fo = 1: 1-5. 
No. 280.—vVOL. LXx. SE 
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attracted, must offer a lower wage than other industries, out of which labour 
has to be drawn. 

The relative cost of ¥Y-goods is second lowest for wz : my of [B,], which is 
lower than that of [B,} and much lower than that of [B,]. No wage 
differentials are involved in [B,], but Y-industry can offer a higher wage 
within a certain margin than other industries in so far as the relative cost of 
Y in [B,] is lower than the world price ratio. A difficulty remains since the 
price of capital should be lower in Y-industry, whose expansion in output is 
desired. It depends on the behaviour of the capitalists whether or not they 
will shift capital from the more-profitable to the less-profitable industries. 
It may be necessary, as it was often the case in Japan, for the Government to 
extend loans at low interest and/or to provide subsidies to the capital- 
intensive Y-industry in order to foster structural changes. 

It follows that, in order to expand a more capital-intensive industry and 
to make its costs cheaper relative to other industries, it would be effective to 
determine factor-price differentials in such way as to let that industry choose 
its production method from a more rationalised production set and to let the 
price of capital (the factor used more intensively in that industry) be cheaper 
than in other industries. 

In this paper, constant returns to scale for each industry was assumed. 
If the expansion of output in capital-intensive Y-industry induces economies 
of scale and/or technological progress! in that industry, difficulties in 
structural changes are mitigated; the capital-intensive Y-industry can ex- 


pand much more than indicated above, and its relative cost will be much 
lower even if it offers higher rewards both to labour and capital than other 
industries, 


VI. Summary 

An attempt has been made to build a model which shows that the course 
of economic development changes according to the economy’s choice either 
of diversification of industry or of rationalisation of industry as the capital-— 
labour ratio increases for the economy as a whole. The Japanese economy 
chose first the diversification course and then the rationalisation course, and 
accomplished a rapid development. It has also been suggested that factor- 
price differentials among industries are helpful, as in the case of the Japanese 
economic development, in transferring resources during periods of structural 
change and in making stronger the international competitive power of the 
industries which are intended for expansion. It is believed that a further 
study, both of the model and of optimum factor-price differentials, is worth 
pursuing for the economic development of under-developed countries. 


“ ne age Kryosnt Kojima 
Hitotsubashi University, 
"Tokyo. 
a The effects of technological progress are clarified by R. Findlay and H. Grubert, “‘ Factor 
Intensity, Technological Progress, and the Terms of Trade,” Oxford Economic Papers, New Series 
Vol. 11, No. 1, February 1959, pp. 111-21. 





PROPORTIONS OF EXCHANGE * 
The price of every good is accompanied by an invisible inscription for the 


er: 
“Just try to produce this good cheaper.” 

Berore the days of money the goods were exchanged for goods. Thus an 
analysis of prices is really an analysis of ratios of exchange of goods. Predic- 
tion of the prices, for a free market, or their fixing, for a planned economy, are 
of a great importance, because the actions of buyers, as well as of sellers, and 
the activity of the variant branches of industry and agriculture, and of whole 
countries depend on the level of prices. 

The simplest way in which many authors have tried to analyse the rela- 
tions of exchange is by analysis of the case when there are only two partners 
in the market who have no previous experience of exchange. In other 
words, they have analysed the so-called “‘ first step,”’ the first act of exchange 
when the partners must work out the ratio of exchange for themselves. (One 
may suppose that such cases really did take place in the beginning of civilisa- 
tion.) 

This work is not an exception. Its contents may be divided into the 
following parts: 


(1) analysis of the equality of the partners; 
(2) the formula of exchange; 

(3) analysis of the formula of exchange; 
(4) a brief historical reference; 

(5) supplement. 


I. ApPRAIsEMENT OF Goops By Means or Own LABouR 
It is necessary to postulate the following by way of preliminary: every 
partner produces not only the goods he offers for exchange, but he produces 
the goods he wishes to acquire also. In fact, as we know, before the begin- 
ning of trade every economy was “ natural ” and it independently produced 
every product required—apart from some things which might be obtained 
from subjugate countries as a tribute. Hence, every partner takes part in 


1 The following submission, coming from the Soviet Union, has been accepted, although it 
appears to be deficient in knowledge of the further developments of the theory of international 
interchange that have sprung from the work of the classical authors whom it cites. But whereas 
this later work, following J. S. Mill, has traced out what may be expected to happen in consequence 
of the balance between supply and demand, and, subject to important reservations, has held that 
the terms and flow of trade that occur, when supply and demand are in equilibrium, should secure 
the maximum gain for the two partners to the trade taken together, Dr. Shaynin, starting from the 
same basic assumptions, viz., inequality in the comparative productive capacities of two countries, 
has analysed the course that trade should take according to the criterion of equality of net gain, in 
some sense, for the two partners. [Ed.] 
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the exchange not to acquire something that he cannot produce by himself, 
but to receive this something for a smaller quantity of his own labour. 

This thesis allows one to understand how the partners appraise each 
other’s goods. Let two natural economies take the path of exchange. Each 
economy produces wheat and meat, but the first economy offers to give 
wheat in exchange, and the second one offers meat. Let us name the first 
economy the Farmer’s economy, and the second one the Hunter’s economy. 
Let us suppose that the Farmer requires 2 days of labour for the production 
of a bushel of wheat and 4 days for the production of a centner of meat. Let 
us suppose that the Hunter requires 6 days of labour for the production of a 
bushel of wheat and 1 day for the production of a centner of meat. Here 
is the corresponding table: 


Tasie I 





Productivity of daily labour. 





Name of economy. Production of Production of 
wheat, bushels. meat, centners. 





1. Farmer . . ; Z 
2. Hunter. } f 


The mean productivity . : ; 











The Farmer has an advantage over the Hunter in wheat production, and 
the Hunter has an advantage over the Farmer in meat production. This 
may result from the following differences between the partners: 


(1) geographical conditions; 
(2) material structures of the means of production; 
(3) personal features of the producers. 


As will be shown below, the causes of differences between the partners 
regarding the proportions of exchange are a matter of indifference. 


The Extremal Values of Equivalents of 1 Bushel of Wheat and of I Centner of Meat 

Let us suppose that the Farmer offers for exchange | bushel of wheat. 
What equivalent may satisfy him? 

1 bushel of wheat takes the Farmer 2 days of his labour. For this time 
he may produce } centner of meat. Hence, he will agree to receive for 1 
bushel of wheat any quantity of meat more than } centner of meat. On the 
other hand, 1 bushel of wheat takes the Hunter 6 days of labour. For this 
time he may produce 6 centners of meat. Hence, he may offer for a bushel 
of wheat any quantity of meat less than 6 centners. This dependence may 
be expressed by means of inequalities: 

ea: iG: cyorige oy7 0G wou oop) 


where X (centners of meat) is an equivalent of 1 bushel of wheat. Similarly, 
one may demonstrate that the equivalent of 1 centner of meat must be more 
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than 4 and less than 2 bushels of wheat. This may be also expressed by 
means of inequalities: 
bX BiQu tues 1 yg bebagist® 


where Y (bushels of wheat) is an equivalent of 1 centner of meat ( Y= x): 


Analysis of Relations of the Partners when an Exchange Occurs According to the 
Formula: “ I Give You a Product of my daily Labour and You Give Me a Product 
of your daily Labour in Exchange.” 

Let us analyse any case of exchange subject to (1). Let us analyse the 
following proportion of exchange: 

1 bushel of wheat = 2 centnersof meat. . . (3) 
t.¢., a case, when each of the partners gives the other the product of 2 days 
of his labour. What is a result of this exchange? 

The Farmer gives 1 bushel of wheat, i.¢., a product of 2 days of his labour. 

For this time he could produce } centner of meat. He receives in exchange 

2 centners of meat. Hence his net gain is: 


2 — 4 = 1-5 centners of meat 
This gain may be also expressed in days of his labour: 
1-5: } = 6 days 
This gain may also be expressed in bushels of wheat: 
4 bushel x 6 = 3 bushels 

The Hunter gives 2 centners of meat, i.¢., also a product of 2 days of his 
labour. For this time he could produce } bushel of wheat. He receives in 
exchange | bushel of wheat. Hence his net gain is: 

1 — } = ¢ bushel 
This gain may be expressed in days of his labour: 
$: 4 = 4 days 
This gain may be also expressed in centners of meat: 
1 centner x 4 = 4 centners 

Thus the results of exchange are profitable for both of the partners, 
although the gains are not equal. If the gain is appraised in wheat, then the 
Farmer’s gain (3 bushels) is more than the Hunter’s ($ bushel). If the gain 
is appraised in meat, then the Hunter’s gain is more than the Farmer’s (4 
centners against 1} centners). If the gain is appraised in days of labour, 
then the Farmer’s gain, 6 days, is more than the Hunter’s, 4 days. 

Hence, an exchange made according to the formula stated at the title of 


this section does not secure an equality of gain for the partners. It is neces- 
sary to note this because according to “ common sense ” the equality takes 
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place only in the case when each of the partners gives the other one a product 
of the same time of labour. In particular, such an interpretation of equality 
was defended by P. J. Proudhon in his Systéme des contradictions économiques ou 
philosophie de la misére and by an American author Carey in his Manual of 
How It Is Necessary to Understand Equality 

The partners are equal in the relation of exchange. From where does 
this equality derive? Apparently this equality is based on the ground that 
each of the partners may give his partner no chance of receiving any gain by 
means of refusing the exchange. As experience shows, such an equality of 
a negative criterion leads to a situation, when the gain resulting from the 
exchange is divided in two (the principle “ fifty-fifty ”). 

It is sufficient to note here that the equality of exchange does not mean 
that an equal quantity of labour time is contained in the exchanged goods, 
but it means that as a result of exchange both of the partners receive an 
equal gain. Thus, the results of exchange (not something contained in the 
goods themselves!) allow both goods to be placed on the same footing. 


The Indices of Gain 

As was explained above, the partners’ gain may be expressed in wheat, 
in meat or in days of labour. According to the conditions of Table I, an 
equality in wheat does not secure an equality in meat or an equality in days 


of labour, and vice versa. In fact, if the partners receive the same gain in 
wheat their gain in days of labour cannot be the same, because their pro- 
ductivity in wheat production is different. 

Thus the material indices of gain may show a discrepant picture of 
mutual gains of the partners, But the index of gain in days of labour is free 
from this contradiction because this index is of a more general order than 
the material indices. The index of gain in days of labour is more universal 
as compared with the material indices. So this is the index that must be 
used for comparison of the gains of the partners. 


Two Main Cases of Exchange 
Two main cases of exchange may take place: 
(1) Each of the partners knows the amount of gain that the other 
receives as a result of exchange (the case of Conscious exchange). 
(2) The partners do not know the amount of this gain (the case of 
Unconscious exchange). 


The strict historical approach would demand the case of Unconscious 
exchange to be analysed before the Conscious one. But according to our 
methodical point of view, the case of Conscious exchange is to be analysed 
before the case of Unconscious exchange, because the last may be reduced 
to the first. 
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II. Formuta or EXcHANGE—ARITHMETICAL EXAMPLE 

Let us suppose that equality between the partners takes place if X 
centners of meat are exchanged for Y bushels of wheat. It is necessary to 
determine the ratio of X to Y. 

The Farmer receives X centners of meat, i.e., a product of X : } days of 
his labour. He gives the Hunter Y bushels of wheat, i.e., Y: } days of his 
labour. His net gain is: 

X:3—Y:jdaysoflabour. . . . . (4) 

Similarly, one may demonstrate that the net gain of the Hunter is: 

Y:4 —X: 1 days of labour 
According to conditions of the problem, 
X23.— Y¥s.4 ee Vi bir Aohe www ret soventd 


Hence X= #Y, and Y=§fX. X/Y =}, and Y/X =}. Thus 5 
bushels of wheat, for instance, are equivalent to 8 centners of meat, or | 
centner of meat is equivalent to $ bushel of wheat. 


1 bushel =f centners ... .. +».+ (6) 
1 centner = § bushel OO aera 


The General Formula of Exchange 


Let us suppose that productivities of labour of the Farmer and of the 
Hunter are as follows: 


Taste II 





Productivity of daily labour. 


Name of economy: Wheat produc- Meat produc- 
tion, bushels. tion, centners. 








1. Farmer . ; 3 : P M P 
2. Hunter . 4 . . . N K 











Let us suppose that the equivalent of | bushel of wheat is X centners of 
meat. If the Farmer gives the Hunter | bushel of wheat and received in 
exchange X centners of meat, then his net gain in days of his labour is equal 
to: 


X:P—1:M 


Similarly, the net gain of the Hunter in this case expressed in days of his 


labour is equal to: 
1:N—X:K 


According to conditions of the problem 
X:P—1:M=1:N—X:K 
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PK(M + N) 
MN(P + K) 


PK). M4N 
<= pK aN 


This is the required formula for the exchange of 1 bushel of wheat (here 
one does not pay attention to the problem of the quantity of exchanged 
product; it may be both more and less than | bushel, but the proportion of 
exchange between wheat and meat will remain constant). 


xX = 





III. ANALYsts OF THE FoRMULA OF EXCHANGE 

The greater is the fraction, Por x acta ak the greater is the equiv- 
alent of every bushel of wheat. Let us analyse this fraction as to its increase. 
The fraction increases if P and K (i.¢., the partners’ productivity in meat 
production) —-» o, and M and N (i.e., the partners’ productivity in wheat 
production) —> 0. 

It seems that the Farmer’s interest demands P and KX to be as great as 
possible and M and N to be as small as possible. But the conclusion about 
the Farmer’s interest in a low M, i.¢., in a low productivity in his wheat 
production, is not correct. 

Diminution of M makes the proportion of exchange more profitable for 
every bushel of wheat, but the same diminution leads to a reduction in the 
quantity of bushels. So one may compare the Farmer’s gain resulting from 
an improvement in the ratio of exchange, for every bushel of wheat, with his 
loss resulting from the diminution of his productivity in wheat production. 

Let us suppose that the productivity of the Farmer’s labour in wheat 
production diminishes from M to M’ (M’ <M). The ratio of exchange in 
this case improves for every bushel of wheat and its equivalent makes 


Per x = + = centners of meat. Comparing this equivalent with the 





former expression, when productivity of the Farmer’s labour was M bushels 
per day, one may note that the Farmer’s additional gain resulting from 
improvement of the ratio of exchange is equal to: 


PK M'+N_ PK | M+N PK }-2) 
P+K° MN ~P+K~ MN BEM 


M’ M 
centners of meat-for every bushel of wheat exchanged. This additional gain 
may be expressed in his days of labour: 





PEA die mph — 3) 
P+K\M Mj" P+K\M M 

On the other hand, the diminution of productivity of the Farmer’s labour 
in wheat production increases the labour time that is necessary to produce 
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1 bushel of wheat. Formerly 1 bushel of wheat took the Farmer 1/M days 
of his labour. Now it takes him 1/M‘ days of his labour. The Farmer’s 
loss because of the diminution of his labour productivity is equal to (1/M’— 
1/M) days of his labour for every bushel of wheat produced. One may 
compare the Farmer’s loss with the additional gain resulting from the same 
cause—diminution of Farmer’s productivity in wheat production from M 
to M’ bushels per day: 

| ! q K wid 

wm eae om) 
eur ‘ K 
The second expression differs from the first one by the coefficient Kir 


This coefficient is less than 1, as K < K + P. Hence the second expression 
is less than the first one, .¢., the Farmer’s loss from diminution of his pro- 
ductivity of labour is more than his additional gain from the improvement 
in the ratio of exchange. Thus the Farmer has no interest in diminishing 
his productivity of labour in his market branch, wheat production.* 

Similarly, one may demonstrate that the Hunter has an interest in in- 
creasing (not diminishing) his labour productivity in his own market branch, 
meat production. 

Generalising all that is stated above, one may formulate the following 
rule: The partners have a mutual interest in increasing the productivity of 
labour in their market branches, but each partner has an interest in increas- 
ing that of his own consumers’ branch and has an interest in his partner 
diminishing that is his consumers’ branch. 

Formula of exchange (9) shows us that the ratios of exchange are fully 
relative. They depend on the productivity of labour of every partner not 
only in the market branches but also in the consumers’ branches to the same 
extent. 


The Problem of the Primary Development of either Market or Consumers’ Branch 


Let us suppose that one of the partners has an equal opportunity to 
increase his labour productivity in market goods production and in con- 
sumers’ goods production. Let us suppose that the Farmer may double his 
labour productivity both in wheat and in meat production. What variant 
is more advantageous for him ? 

Let us suppose the Farmer to produce, instead of M bushels, 2M bushels 
per day. This gives him a gain of | day for every day of his labour. But 
this gain diminishes, since the ratio of exchange for every bushel of wheat 
(according to equation (9)) becomes worse. It is sufficient to note here 
that the Farmer’s double productivity in wheat production brings him less 

1 One may demonstrate, that by the diminution of his labour productivity from M to M’ 
bushels of wheat per day, the Farmer receives less quantity of meat from the Hunter in exchange 
for all his wheat that he may produce per day according to his new productive capacity. This is 


another way of demonstrating that the Farmer has no interest in diminishing labour productivity 
in wheat production. 
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than double gain. Now let us suppose that the Farmer produces, instead of 
P centners of meat, 2P centners of meat perday. This also makes his gain 
1 day for every day of his work. But this gain is increased even more, since 
the ratio of exchange for 1 bushel of wheat, according to equation (9), must 
improve, Suffice it to say here that the Farmer’s double productivity in 
meat production brings him more than a double gain. 

One may make the following conclusion: the increase of labour pro- 
ductivity in consumers’ goods production, other things being equal, is more 
profitable for every partner than the same increase in market goods pro- 
duction.! 


The Problem of Conversion of Consumers’ Branch into Market Branch (Formula of 
the Net Gain of Every Partner Resulting from Exchange) 
According to equation (8), the Farmer’s net gain, expressed in days of 
his labour is equalto X: P — I: M. The value of X is known from equation 
(9). Let us substitute the value of X in this expression: 


' , PK(M + N). 1 KM—PN 
X:P—1:M = Frypt RP 9 = PRY 


days of labour. This is the Farmer’s gain, resulting from exchange, for 
every bushel of wheat exchanged. Expression KM — PN is positive; other- 


‘ .. KM —PN eAsirg ; 
wise the fraction MNP + Rj would be negative, i.¢., the partners, instead of 


having a gain, would receive a loss. X and M are indices of labour pro- 
ductivity in the market branches, P and WN are those in the consumers’ 
branches. Hence the product of the indices of market branches must be 
move than that of the consumers’ branches. This is impossible if the Farmer, 
having preference over the Hunter in wheat production, offers meat, while 
the Hunter, having preference over the Farmer in meat production, offers 
him wheat in exchange. The partners’ gain would be negative in this case, 
it would be “‘ an inside out exchange.” 

If the Farmer offers wheat for exchange, and the Hunter offers meat for 


exchange, and if 
Ad 2 Te Pip Bes ct sisi wi er ishow (AN 


then the partners receive gain from exchange. 
If Me: Bieete Bs 6 isd bie fet AD 


then we have a case of equilibrium, when the partners receive from the 
exchange no gain and no loss. 
If ' £% Fe -8 > ee eee Sees ti 


then the exchatige in unprofitable. 


1 Instead of the formula of exchange one may analyse the formula of net gain of every partner; 
this formula is set forth below. The outcome in any case is the same. 
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It is necessary to keep in mind that these three rules are correct in the 
case when M and KX are indices of productivity of labour in market branches 
and P and N are those in consumers’ branches. M, N, P, K may be constant, 
while an exchange may be advantageous or not—according to the product 
offered for exchange by each partner. Incidentally somebody may acquire 
goods that he produces cheaper than that partner who offers it for exchange. 

There is an example below, derived from David Ricardo, about this same 
case of exchange between England and Portugal according to conditions by 
which Portugal acquires English cloth though it produces cloth cheaper than 
England. 


The Case of Unconscious Exchange 


As has been demonstrated, proportions of Unconscious exchange must 
conform to inequalities (1) or (2). Within the limits of these inequalities 
any proportion of exchange may take place with the same degree of prob- 
ability. The problem is: is it possible to deduce a formula of exchange 
from many independent acts of exchange? Is there a tendency that governs 
all these acts? 


The Aim of Exchange 

Naturally, such a tendency really exists because it tends to take place at 
every act of exchange. Every partner tries to create the most favourable 
proportion of exchange for every unit of his goods and to receive a maximum 
gain from exchange. The gain of every partner may be expressed in days 
of his labour. So every partner conducts his exchange in such a way as to 
try to win the maximum nuinber of days of his labour. As the preponderance 
of one partner at any act of exchange is of the same degree of probability as 
that of the second, one may expect that the gains of the partners, resulting 
from many acts of exchange, become equal. It follows from this that all the 
Farmers (the Joint Farmer) receive the same gain as all the Hunters (the 
Joint Hunter) do. But this is a condition that really lay in the ground of 
the Conscious exchange. Hence one may convert the case of Unconscious 
exchange to the case of Conscious one. Thus the formula of exchange 
for many acts of Unconscious exchange is to coincide with that of the 
Conscious one. 


IV. A Brier Historica, REFERENCE 

Deduction of the formula of exchange is based on two principles: (1) 
appraisement of the goods by both of the partners by means of their own 
labour; (2) equality of gains, received from exchange by each partner.’ 
These two principles (which may be united in one rule, formulated as follows: 
** appraisement of goods according to the mutual gain of the partners ’’) are 

} Without this conception it is impossible to explain, why slag, scrap, dung and other waste and 
garbage from production really have a price (to say nothing of natural resources, land, for instance), 
though no labour was spent for their actual producing. 
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not original. Adam Smith was the first who pronounced that the real price 
of a thing does not coincide with the producer’s time, but that it is equal to 
the quantity of labour necessary for the buyer himself if he produces this 
thing himself. (It is necessary to note, however, that Smith has not men- 
tioned such appraisement to be THE HIGHEST Lim—T of price of goods.) Smith 
affirmed that a good householder must not acquire anything that he may 
produce cheaper at home. Smith was the first who paid attention to the 
principle “ fifty-fifty,” according to which the gain received by the partners 
from the exchange is divided in two, when he wrote that the normal level 
of interest for the lent capital had been equal to half of the profit.’ 

Both of these principles were applied by Ricardo when he analysed the 
case of exchange between England and Portugal. According to Ricardo’s 
conditions, England offers for exchange its cloth, and Portugal offers its wine. 
For producing some quantity of cloth and wine England needs 100 and 120 
man-years of its labour, and Portugal 90 and 80 man-years accordingly. 

The way in which Ricardo expressed the problem is distinguished from 
that in the case of exchange between the Farmer and the Hunter. But the 
problem about cloth and wine and the problem about wheat and meat are 
similar, and they are solved: by means of the same rule. Ricardo offers such 
a proportion of exchange: 


100 man-years of English labour, expressed in cloth = 
80 man-years of Portuguese labour, expressed in wine* (14) 


But the proportion offered by Ricardo does not secure the exact equality 
of the partners. In fact, England receives from Portugal wine for produc- 
tion of which 120 man-years of its labour are needed. England gives 
Portugal the cloth, production of which takes England 100 man-years of its 
labour. England’s net gain is (120 — 100) = 20 man-years of its labour. 
On the other hand, Portugal receives from England cloth, production of 
which takes Portugal 90 man-years of its labour and gives in exchange the 
wine, production of which takes it 80 man-years of its labour. Portugal’s net 
gain is (90 — 80) = 10 man-years of its labour, i.¢., less than England’s. 

Equality between England and Portugal would take place if the propor- 
tion of exchange was the following: 

105,4, man-years of English labour, expressed in cloth = 
80 man-years of Portuguese labour, expressed in wine (15) 


In fact, in this case England receives a quantity of wine, the production 
of which takes it 120 man-years. Its net gain is (120 — 105yy) = 1446 
man-years of its labour. On the other hand, Portugal receives a quantity 
of English cloth, the production of which takes Portugal 94}¢ man-years of 
its labour. (The calculation is made in the following way: according to the 

* Wealth of Natiow. The same idea about appraisement of the goods by means of buyer 


labour was stated by J ©. de Siemencdi im his New Pronciples of Polttwal Keonomny 
* The Principles of Political Economy and Taxation. 
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conditions of the problem, the same quantity of cloth that takes England 
100 man-years of its labour, takes Portugal 90 man-years. Hence the same 
quantity of cloth that takes England 105, man-years of its labour, takes 
Portugal 944¢ man-years of its labour.) The net gain of Portugal ‘is 
(94,4 — 80) = 144$ man-years of its labour (Q.E.D.). 

The principle of appraisement of another’s goods by means of one’s own 
labour was applied by John Stuart Mill. Méill’s example concerns the 
exchange between England and Germany according to the following condi- 


tions: 
10 yards of cloth = 15 yards of linen (in England) (16) 
10 yards of cloth = 20 yards of linen (in Germany) (17) 


Thus Mill’s problem is not formulated in the way of Ricardo, nor in the 
way used in the case of exchange between the Farmer and the Hunter. But 
it is solved by means of the same rule. 

Mill himself has been satisfied with the assertion that any quantity of 
German linen more than 15 and less than 20 yards may be an equivalent 
of 10 yards of English cloth.' 

According to the conditions of Mill’s problem, one does not know the 
time of production of linen and cloth in England nor in Germany. So one 
cannot define the gain of the partners in the way needed for the formula of 
exchange.” 

One may deduce the formula of exchange if it is assumed that production 
of 10 yards of cloth takes, for instance, the same time cf labour both in 
England and in Germany. In this case the proportion of exchange is such: 


10 yards of cloth = 174 yards of linen . os (18) 


(Deduction of this formula is omitted.) 

In fact, supposing the unit of labour time to be such as is necessary for 
production of 10 yards of cloth, England receives 17} : 15 units of time of its 
labour, and gives in exchange 10 yards of cloth, i.¢., a unit of time of its 
labour. Its net gain is (17}: 15 — 1) =} units of labour time. On the 
other hand, Germany receives 10 yards of cloth, i.¢., a unit of its time of labour, 
and gives in exchange 17} yards of linen, i.¢., a product of 17}: 20 unit of 
time of its labour. Germany’s net gain is (1 — 17}: 20), = 4 unit of time 
of its labour (Q.E.D.). 

To deduce the formula of exchange some other authors in different 
connections and at different times have used the principles of appraisement 
of the goods by means of own labour and/or of dividing in two the gain 


resulting from exchange. (For instance, Henry George, in his Progress and 


' The Principles of Political Economy. 

* The condivens of Mill's problem suggest, however, an idea about another possible interpreta- 
tion of equality. narely, that equality between two partner consists in the same rauo of net gain 
of both of the partner, expressed in their time of labour, to the time necemary for production of 
theo market goods This interpretation of equality is analysed in more detail in the Sapplement. 
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1 day sor every day of his work. But this gaia is increased cven more, sinc 
the ratio of exchange for 1 bushel of im tighten to equation (9), must 
improve. Suffice it to say here that the Farmer’s double productivity in 
meat production brings him more than a double gain. 

One may make the following conclusion: the increase of labour pro- 
ductivity in consumers’ goods production, other things being equal, is more 
profitable for every partner than the same increase in market goods pro- 
duction.' 


The Problem of Conversion of Consumers’ Branch into Market Branch (Formula of 
the Net Gain of Every Partner Resulting from Exchange) 
According to equation (8), the Farmer's net gain, expressed in days of 
his labour is equalto X: P — 1: M. The value of X is known from equation 
(9). Let us substitute the value of X in this expression: 


X:P~i:Me« NPR, P— = WvP-. t 


days of labour. This is the Farmer's gain, resulting from exchange, for 
every bushel of wheat exchanged. Expression KM — PN is positive; other- 
wise the fraction 775 xy would be negative, iz, the partners, instead of 
having a gain, would receive a loss. XK and M are indices of labour pro- 
ductivity in the market branches, P and N are those in the consumers’ 
branches. Hence the product of the indices of market branches must be 
more than that of the consumers’ branches. This is impossible if the Farmer, 
having preference over the Hunter in wheat production, offers meat, while 
the Hunter, having preference over the Farmer in meat production, offers 
him wheat in exchange. The partners’ gain would be negative in this case, 
it would be “ an inside out exchange.” 

If the Farmer offers wheat for exchange, and the Hunter offers meat for 


exchange, and if 


O60 Tite Bi Be. ci ied «i 4 0s =; CN) 
then the partners receive gain from exchange. 
If M:N=P:K....... (12) 
then we have a case of equilibrium, when the partners receive from the 
exchange no gain and no loss. 
If 2 & ta, errr ft 
then the exchange in unprofitable. 


4 Instead of the formula of exchange one may analyse the formula of net gain of every partner; 
this formula is set forth below. ‘The outcome in any case is the same. 
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and P and J\ are those in consumers’ branches. M, N, P, K may be constant, 
while an exchange may be advantageous or not—according to the product 
offered for exchange by each partner. Incidentally somebody may acquire 
goods that he produces cheaper than that partner who oflers it for exchange. 
There is an example below, derived from David Ricardo, about this same 
case of exchange between England and Portugal according to conditions by 
which Portugal acquires English cloth though it produces cloth cheaper than 
England. 


The Case of Unconscious Exchange 
As has been demonstrated, proportions of Unconscious exchange must 
conform to inequalities (1) or (2). Within the limits of these inequalities 


ability. The problem is: is it possible to deduce a formula of exchange 
from many independent acts of exchange? Is there a tendency that governs 
all these acts? 


The Aim of Exchange 

Naturally, such a tendency really exists because it tends to take place at 
every act of exchange. Every partner tries to create the most favourable 
proportion of exchange for every unit of his goods and to receive a maximum 
gain from exchange. The gain of every partner may be expressed in days 
of his labour. So every partner conducts his exchange in such a way as to 
try to win the maximum nuinber of days of his labour. As the preponderance 
of one partner at any act of exchange is of the same degree of probability as 
that of the second, one may expect that the gains of the partners, resulting 
from many acts of exchange, become equal. It follows from this that all the 
Farmers (the Joint Farmer) receive the same gain as all the Hunters (the 
Joint Hunter) do. But this is a condition that really lay in the ground of 
the Conscious exchange. Hence one may convert the case of Unconscious 
exchange to the case of Conscious one. Thus the formula of exchange 
for many acts of Unconscious exchange is to coincide with that of the 
Conscious one. 


IV. A Brier Historica, RererEnce 
Deduction of the formula of exchange is based on two principles: (1) 
pcm oneal Paty. era HN 
; (2) equality of gains, received from exchange by each partner.’ 
Thee sorecutiguintnat miademeiaeamanie formulated as follows: 
“* appraisement of goods according to the mutual gain of the partners”) are 
? Without this conception it is impossible to explain, why slag, scrap, dung and other waste and 


garbage from production really have a price (to say nothing of natural resources, land, for instance), 
though no labour was spent for their actual producing. 
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not original. Adam Smith was the first who pronounced that the real price 
of a thing does not coincide with the producer’s time, but that it is equal to 
the quantity of labour necessary for the buyer himself if he produces this 
thing himself. (It is necessary to note, however, that Smith has not men- 
tioned such appraisement to be THE HIGHEST LIMaT of price of goods.) Smith 
affirmed that a good householder must not acquire anything that he may 
produce cheaper at home. Smith was the first who paid attention to the 
principle “‘ fifty-fifty,” according to which the gain received by the partners 
from the exchange is divided in two, when he wrote that the normal level 
of interest for the lent capital had been equal to half of the profit. 

Both of these principles were applied by Ricardo when he analysed the 
case of exchange between England and Portugal. According to Ricardo’s 
conditions, England offers for exchange its cloth, and Portugal offers its wine. 
For producing some quantity of cloth and wine England needs 100 and 120 
man-years of its labour, and Portugal 90 and 80 man-years accordingly. 

The way in which Ricardo expressed the problem is distinguished from 
that in the case of exchange between the Farmer and the Hunter. But the 
problem about cloth and wine and the problem about wheat and meat are 
similar, and they are solved by means of the same rule. Ricardo offers such 
a proportion of exchange: 

100 man-years of English labour, expressed in cloth = 
80 man-years of Portuguese labour, expressed in wine? (14) 

But the proportion offered by Ricardo does not secure the exact equality 
of the partners. In fact, England receives from Portugal wine for produc- 
tion of which 120 man-years of its labour are needed. England gives 
Portugal the cloth, production of which takes England 100 man-years of its 
labour. England’s net gain is (120 — 100) = 20 man-years of its labour. 
On the other hand, Portugal receives from England cloth, production of 
which takes Portugal 90 man-years of its labour and gives in exchange the 
wine, production of which takes it 80 man-years of its labour. Portugal’s net 
gain is (90 — 80) = 10 man-years of its labour, i.¢., less than England’s. 

Equality between England and Portugal would take place if the propor- 
tion of exchange was the following: 

105,45, man-years of English labour, expressed in cloth = 
80 man-years of Portuguese labour, expressed in wine (15) 


In fact, in this case England receives a quantity of wine, the production 
of which takes it 120 man-years. Its net gain is (120 — 105y%) = 14} 
man-years of its labour. On the other hand, Portugal receives a quantity 
of English cloth, the production of which takes Portugal 944$ man-years of 
itslabour, (The calculation is made in the following way: according to the 

1 Wealth of Nations. The same idea about appraisement of the goods by means of buyer 
labour was stated by J. C. de Sismondi in his New Principles of Political Economy. 

2 The Principles of Political Economy and Taxation. 
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conditions of the problem, the same quantity of cloth that takes England 
100 man-years of its labour, takes Portugal 90 man-years. Hence the same 
quantity of cloth that takes England 105, man-years of its labour, takes 
Portugal 94}¢ man-years of its labour.) The net gain of Portugal’ is 
(94,4 — 80) = 144§ man-years of its labour (Q.E.D.). 

The principle of appraisement of another’s goods by means of one’s own 
labour was applied by John Stuart Mill. Méill’s example concerns the 
exchange between England and Germany according to the following condi- 


ah 10 yards of cloth = 15 yards of linen (in England) . (16) 
10 yards of cloth = 20 yards of linen (in Germany) (17) 


Thus Mill’s problem is not formulated in the way of Ricardo, nor in the 
Seyi ttm ly nl aa piel one But 
it is solved by means of the same rule. 

Mill himself has been satisfied with the pe that any quantity of 
German linen more than 15 and less than 20 yards may be an equivalent 
of 10 yards of English cloth." 

According to the conditions of Mill’s problem, one does not know the 
time of production of linen and cloth in England nor in Germany. So one 
cannot define the gain of the partners in the way needed for the formula of 
exchange.* 

One may deduce the formula of exchange if it is assumed that production 
of 10 yards of cloth takes, for instance, the same time of labour both in 
England and in Germany. In this. case the proportion of exchange is such: 


10 yards of cloth = 17} yards of linen =... (18) 


(Deduction of this formula is omitted.) 

In fact, supposing the unit of labour time to be such as is necessary for 
production of 10 yards of cloth, England receives 17} : 15 units of time of its 
labour, and gives in exchange 10 yards of cloth, i.¢., a unit of time of its 
labour. Its net gain is (174: 15 — 1) = }- units. of labour time. On the 
other hand, Germany receives 10 yards of cloth, i.¢., a unit of its time of labour, 
and gives in exchange 17} yards of linen, i.¢., a product of 174: 20 unit of 
time of its labour. Germany’s net gain is (1 — 17}: 20), = } unit of time 
of its labour (Q.E.D.). 

To deduce the formula of exchange some other authors in different 
connections and at different times have used the principles of appraisement 
of the goods by means of own labour and/or of dividing in two the gain 
resulting from exchange. (For instance, Henry George, in his Progress and 

1 The Principles of Political Economy. 

* The conditions of Mill’s problem suggest, however, an idea about another possible interpreta- 
tion of equality, namely, that equality between two partners consists in the same ratio of net gain 
of both of the partners, expressed in their time of labour, to the time necessary for production of 
their market goods. This interpretation of equality is analysed in more detail in the Supplement. 
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Poverty, Sismondi and Carey in the above-mentioned works, the authors of 
the.so-called school of the Final Degree of Utility (Karl Menger and others). 

The rule about appraisement of goods according to the mutual gain of 
partners was noticed by the outstanding Russian writer, N. V. Gogol, and 
it had its reflection in the gambling with “ dead souls,”” when Sobakevitch 
has appraised his unusual goods (dead serfs, still registered as living) ex- 
clusively according to the proposed partner’s profit at this operation (“‘ Dead 
Souls. 99 66 Miortviye Dushi "), 

The rule about appraisement of goods or services according to the 
mutual gains of the partners is openly used for railroad transport. The tariffs 
of goods of the same weight and size are different and depend upon the 
profit received as a result of conveyance by the senders of goods. (See C. Y. 
Vitte, The Principles of the Railroad Tariffs, Russia (1910), Printzipi Shelesnodoro- 
shuikh Tarifov.) 

Possible Direction of Further Analysis 

In order to demonstrate the universality of the rule of mutual appraise- 
ment of goods according to the partners’ gain, it is necessary to complicate 
the conditions of the simplest case of exchange discussed in this text. It is 
necessary to analyse the case, when more than two partners take part at 
exchange and there exists money in the market. Apparently the separate 
analysis of the case of exchange of instruments and means of production, and 
of the case of exchange between specialised economies is necessary. But such 
a work requires a specific investigation. 


V. SuppLeMENT 
We have analysed two interpretations of equality in this text: 


(1) Interpretation of equality in Proudhon’s spirit when an exchange is 
subjected to the following rule: “ I give you a product of my labour per day, 
and you give me a product of your labour per day in exchange.” It is an 
equality of what is given. It was demonstrated that such an interpretation 
of equality is not correct. 

(2) Interpretation of equality as equality of time of labour, gained as a 
result ofexchange. This interpretation of equality has been used throughout 
the text. 

There are at least four other interpretations of equality: 

(3) An equality of exchange may be understood as an equality of what 
is received. In this case the formula of exchange may be expressed as follows: 
“ I give you a product of your labour per day, and you give me a product of 
my labour per day.” According to the condition of Table I, such an equality 
takes place, when proportion of exchange is: 

§ bushel of wheat = } centner of meat 

Such an interpretation takes into account, however, the gross receipt of 

partners, and ignores the main result of exchange. 








1960] PROPORTIONS OF EXCHANGE 781 


(4) One may understand an equality of exchange as equality of the ratio 
between what is received and what is given, expressed in the time of labour 
of both the partners. According to the conditions of Table I, such an 


equality takes place when the proportion of exchange is 


“ bushel of wheat =) centner of meat?s::!x:*:."<:§8@) 
(Deduction is omitted. Ratio of what is received to what is given is 
2+/3 in this case.) 

But such an interpretation of equality is hardly correct, because it ignores 
the main result of exchange, to the attainment of which the partner’s efforts 
are directed, namely, the net gain. 

(5) One may understand an equality as the same ratio of the net gain of 
each partner to the time of labour, spent on the production of his market 
goods. Such an interpretation of equality is important if the productivity of 
one partner’s day of labour is not equal to that of another. According to the 
conditions of Table I, the productivity of the Hunter’s day of labour is more 
efficient than the Farmer’s one. In fact, the Farmer excels the Hunter in 
wheat production by three times (} bushel and 4 bushel), while the Hunter 
excels the Farmer in meat production by four times (1 centner and } centner). 
Such an interpretation of equality leads to a worse ratio of exchange for the 
Hunter comparatively with equation (9), based on the principle of the same 
gain for both of the partners, expressed in days of their labour. 


In fact, such an interpretation of equality, according to the conditions 
of Table II, and supposing that X centners of meat are equivalent to | bushel 
of wheat, gives the following equality of exchange: 


ieee ey Ra 
NK P M 
, srereghin arepteenedatigwnp ge. 
K M 
The left hand side of this equation is the ratio of the Hunter’s net gain 
to the time of his labour necessary for producing X centners of meat. The 
right hand side is that of the Farmer to the time of his labour necessary for 
producing | bushel of wheat. Hence 





x= / PR ie, 1 bushel = a) FA centners oat an 


According to the conditions of Table I, such an interpretation of equality 
leads to the following proportion of exchange: 


1 bushel ~ 1-73 centners Segre 
as a counterbalance of the proportion 


1 bushel =- ? centners = 1-6 centners 
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782 
that results from the main interpretation of equality, adopted in the text. 
of exchange: 1 bushel = 1-73 centners (see equation (22)) 
not provide the equality of gains. This interpretation of equality 
an inequality of the gains of the partners, because such an interpreta- 
tion demands an additional correction allowing for the difference of the 
partners’ productive capacities. In otigg words, an exchange in the spirit 
of proportion: 1 bushel = 1-73 centners pretends to equalise not only the 


especially as this activity includes not only the productive 
sphere but also rest and other functions. Inequality in the net gain cannot 
be justified with the different productivity of labour of the partners, because 

Even from the point of view of an equality extended to the sphere of 
producing the different gains of both of the partners, foreseen by the pro- 
portion of exchange | bushel = 1-73 centners, may not secure this equality, 
owing to the possible dependence of the differences of the partners’ labour 
productivity on the differences in their intensity of labour. 

It is possible that an interpretation of equality in the spirit of the propor- 
tion of exchange: 1 bushel = 1-73 centners may be given by the specific 
conditions, when it is known beforehand that every partner will use his gain, 
expressed in days of labour, in his most productive branch (the Hunter, for 
instance, will spend it in meat production). So one cannot ignore that in 
some cases the tendency of exchange, corresponding to the spirit of propor- 
tion: 1 bushel = 1-73 centners may actually take place. 

(6) It may be considered that one of the variants of Proudhon’s interpre- 
tation of equality in exchange (based on the idea that the exchanged goods 
must contain the same quantity of labour time) is such that the exchangeable 
goods must contain the same quantity of some “ mean ” time. According 
to the conditions of Table I, such an interpretation —_ to the following 
proportion of exchange: 

# bushels = fcentmer . .. . . (23) 

But such i tion of equality is absolutely artificial,'to say nothing 
of its ignoring the main result of exchange—the gain of the partners. 

L. B. SHayNIN 

Moscow State University. 





BUSINESS CYCLES—ENDOGENOUS OR STOCHASTIC?! 


I. InrTRopUCTION 


Tue idea that the cyclical fluctuations observed in advanced industrial 
economies may be due to the effect of erratic, uncorrelated shocks upon an 
otherwise interrelated system was first suggested by Ragnar Frisch in 1933.* 
This hypothesis received a rather mixed reception. For, on the one hand, 
an appeal to unexplained random perturbations in order to account for a 
fundamental feature of the dynamics of a capitalistic economy is not par- 
ticularly satisfying. This is evidently the position taken by Hicks, who 
states categorically in discussing Frisch’s theory, “ this particular hypothesis 
will not do.” * 

On the other hand, several studies * have indicated that Frisch’s explana- 
tion of cyclical behaviour provides us with an extremely good approximation 
to the qualitative features of the actual motion of economic time series. 
One of the most recent of these, and the most detailed, was part of an 
investigation into the dynamic nature of the Klein-Goldberger econometric 
model of the United States economy, undertaken in 1956-58 by my husband 
and myself and published in the October 1959 issue of Econometrica.’ 
In this paper we found that, in the absence of external perturbations, the 
time paths of the economic variables of the Klein-Goldberger equations : 
were monotonic and essentially linear in character. Thus, their model does 
not offer an immediate explanation of an internally generated cyclical 
process. However, when random shocks of a realistic order of magnitude 
were superimposed upon the Klein-Goldberger system the cyclical fluctua- 
tions which resulted were remarkably similar to those described by the 
N.B.E.R. as characterising the United States economy. The average 
duration of a cycle, the mean length of the expansion and contraction 
phases, and the degree of clustering of individual peaks and troughs around 
the turning points of the general business cycle all agreed with the corre- 


1 This paper was presented at the December 1959 meeting of the Econometric Society. I am 
indebted to F. L. Adelman and K. J. Arrow for their valuable suggestions. 

3 R. Frisch, “ Propagation and Impulse Problems in Dynamic Economics,” Economic Essays in 
Honour of Gustav Cassel (London, 1933), pp. 171-205. 

® J. R. Hicks, A Contribution to the Theory of the Trade Cycle (Oxford, 1950), p. 90. See also, pp. 
193-195. 

* Cf, «g., R. M. Goodwin, “ Econometrics in Business Cycle Analysis,” in A. H. Haneen’s 
Business Cycles and National Income (New York, 1951), p. 421; E. Slutzky, 5 Tan Semaine of 
Random Causes as the Source of the Cyclic Processes,” Econometrica, Vol. 5 (April 1937), 

46; M. G. Kendall, The Advanced Theory of Statistics (London, 1946), Vol. IT, pp. pal 
G. H. Fisher, “Some Comments on Stochastic Macro-Economic Models,” Amwiess ‘ Kemamis 
Review, Vol. 42, June, December 1952, pp. 528-39. 

® 1. Adelman and F. L. Adelman, “The Dynamic Properties of the Klein-Goldberger Model,” 
Econometrica, Vol. 27, October 1959, pp. 596-625. 

No. 280.—VOL. Lxx. 3F 
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sponding data for the United States. Furthermore, the lead-lag relation- 
ships of the endogenous variables included in the model and the indices of 
conformity of the specific series to the overall business cycle also resembled 
closely the analogous features of our society. ll in all, the shocked Klein- 
Goldberger model approximated the cyclical behaviour of the United States 
economy extremely well. 

But the fact that the shocked Kiein-Goldberger model corresponds so 
well to economic experience does not prove either that the model itself is a 
good representation of the fundamental interactions among the several 
sectors of our economy or that random shocks are the prime cause of business 

For the close agreement with reality is, a priori, a consequence of 
both the model and the shocks. How much of this agreement is due to the 
basic structure of the underlying economic relations, and how much to the 
stochastic features superimposed upon the model remains to be determined. 

This study is designed to shed some light upon this question. We shall 
proceed in the following way: First of all, in a manner analogous to that 
used in the previous study, we impose random, uncorrelated shocks upon 
a set of economic time series related only by accounting definitions, and 
study the oscillations which result. The degree to which these fluctuations 
approximate the business cycle observed in the United States economy will 
then be compared with the corresponding results of our Klein-Goldberger 
study. We will see that the superposition of shocks upon a model with 
minimal economic content leads to a reasonable facsimile of a business cycle. 
However, the approximation will be seen to be distinctly inferior to that 
derived from the shocked Klein-Goldberger system. 


II. Tue Natve Moper 


The simplest model of an expanding economy that one can generate is 
to extrapolate all the endogenous variables of the system linearly, having 
regard only for the accounting identities inherent in the choice of variables. 
To facilitate comparison with the Klein-Goldberger model, our “ naive” 
model was derived in the following fashion. All the variables and the 
accounting identities of the Klein-Goldberger model were retained. How- 
ever, all the behavioural equations of the system were replaced by simple 
extrapolations based on least-squares fits to the post-war (1946-52) data. 
For consumption (C), investment (J), government expenditures (G), 
corporate savings (Sp), corporate profits (P,), indirect taxes less subsidies 
(T), depreciation (D), private (W,) and government (W,) employee 
compensation, the number of wage and salary earners (Ny), the index of | 
hourly wages (w) and the price index (p), simple linear fits were used. 
Since the short (is) and long-term (i,) interest rates and the index of hours 
worked per year (h) exhibited no obvious trends during this period, they 
were taken to be constant. On the other hand, farm income (A,), govern- 
ment payments to farmers (A,) and private (L,) and business (Z,) liquid 
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assets all had declining trends during the sample period. For these 
quantities it therefore seemed more appropriate to use a fit of the form 


b 
a oe : 
in order that they never become negative. This procedure yielded a basic 
set of twenty-five equations in an equal number of variables. Five of these 
equations are accounting definitions, while the rest express each variable as 
a function only of time. 

In order to see what effects random perturbations may have upon this 
‘* naive ’” model, a random term 8y, was then inserted into those extrapola- 
tions which replace behavioural equations of the Klein~-Goldberger model. 
For this purpose the value of a variable y, at time ¢ was defined as its trend 
value, g,, plus a shock term 8y,. And y, was assumed to have a Gaussian 
distribution with a mean of zero. (The resulting system of equations 
appears in Appendix A2.) In order that the shocks inflicted upon the 
system be of a realistic order of magnitude at all times, the standard deviation 
of 5y, was evaluated over that portion of the data for which the least-squares 
fit was made. And, for the subsequent calculations, the ratio of the standard 
deviation of 3y, to j,., was maintained at a value independent of time. It 
is interesting to note that these standard deviations (see Appendix A3) are, 
in general, quite small; in fact, only four of them exceed 10% of the trend 
value of the corresponding variable. 

Given the size of the standard deviation, the technique employed to 
determine the magnitude and sign of the exogenous shock upon each 
variable was to divide the normal curve of error into 100 regions of equal 
area. To each region was assigned both the normal deviate associated with 
the mid-point of its interval and a previously unassigned integer between 00 
and 99, inclusive. Then the selection of a two-digit random number 
effectively specified at random a particular region of the Gaussian distribu- 
tion and its corresponding normal deviate. Multiplying this deviate by 
the standard deviation of 3y,, the magnitude and direction of a shock upon 
the variable y at time ¢ were established. Since the selection of an interval 
in this manner was thus purely random, and since all intervals define the 
same area under the curve, this method produced a normally distributed 
random shock upon the variable in question. The repetition of this pro- 
cedure for each of the variables of equations (1)~(14) yielded a series of 
random, normally distributed, uncorrelated shocks of realistic size. 

Using this technique for the evaluation of the magnitudes and signs of 
the random terms, the shocked “ naive’ model was solved for 100 years 
with the aid of an I.B.M. 650 calculator. The typical behaviour of the 
time series generated by this process is portrayed in Fig. 1. The solid lines 
in this graph describe the computed time paths of national income, invest- 
ment and corporate profits, while the dotted lines represent the actual time 
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paths of the same variables during the post-war period in the United States. 
As apparent from this figure, under the impact of random shocks the 
individual variables of the system exhibit cyclical swings of more or less 
realistic durations and amplitudes. 

The presence of qualitatively correct oscillatory movements in the 
individual variables of this system is but to be expected, however. This 
much agreement with reality is merely a necessary condition of an adequate 
simulation of the cyclical fluctuations of a real industrial economy. We 
must investigate further to find out whether or not the shocked version of 
this “‘ naive ’’ model really produces business cycles in the technical sense. 
Specifically, how nearly all-pervasive are the cumulative movements which 
arise? Are the various oscillations correlated? Is there any consistent 
phase relationship among the several economic series? Do the time-paths 
of the individual variables of the model correspond to those observed in the 
United States economy? To answer these questions, the techniques de- 
veloped by the N.B.E.R. for the analysis of business cycles were applied to 
the data. 

One property of cyclical fluctuations in an industrial economy is a 
marked tendency for a clustering of peaks and troughs of individual economic 
time series about particular reference dates. It is, in fact, precisely this 
characteristic of business cycles that Burns and Mitchell+ use as their 
criterion for the dating of turning-points in the United States economy. 
And, inasmuch as the oscillations in our model occur in response to random 
non-correlated perturbations, a study of the .simultancity of occurrence of 
peaks (and troughs) provides us with quite stringent a test of the realism of 
this system. 

As in the normal N.B.E.R.* procedure, the specific cycles were dated 
first; i.¢., all the turning-points of each of the time series were determined. 
Then, to establish reference dates for the turning-points of the overall business 
cycles, the data were examined for bunching (in time) of specific cycle peaks 
and troughs. A reference peak (trough) was said to occur in our data 
during any year in which the modal number of specific cycle peaks occurs, 
provided that at least 10 peaks (troughs) are found in a 2-year period which 
includes the modal year. 


Table] jan guegmery af commnal ties vlevnmeheanctatitiesidineibii 
the shocked naive model. The first two columns give the reference dates | 
for the peaks and troughs, respectively. Since one can identify 20. complete 
business cycles (measured either from trough to trough or from peak to 
peak) occurring in the 90 years included in the calculation, the average 
length of a cycle is 4-5 years. This result is in startling agreement with the 


1 A. F. Burns and W. C. Mitchell, Measuring Business Cycles (National Buresu, 1946), and W. C. 
Mitchell, What Happens During Business Cycles (National Bureau, 1951), pp. 10-11. 

® The methods and results of the N.B.E.R. are summarised in Burns and Mitchell, op. cit., and 
im Mitchell, op. cit. 
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4-year post-Second World War cycles in the United States economy, as 
well as with the mean length of American peace-time business cycles since 
1864.' The longest cycle in our data as ineasured from trough to trough was 


Tasie I 
Reference Dating for the Shocked Naive Model 
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13 years in duration; the shortest lasted 2 years. The corresponding 
figures for the United States economy were 9-2 and 2-2 years respectively. 

The computed cycles are broken down, in columns 3 and 4, to indicate 
the duration of the expansion and contraction phases of each cycle. Tre 
average expansion covered 2-8 years, while the normal contraction took 1-7. 
The agreement with the observed figures for the United States (2-0 and 1-8 
respectively) is surprisingly good, considering the fact that, in our com- 
putations, the length of a single business-cycle stage can be estimated only 
to an integral number of years. 

The validity of this comparison of United States and computed business 
cycles is dependent, of course, upon the degree of reliability with which the 

1 Computed from the N.B.E.R. dating for the period 1854-1949. We omitted from our 
averages the Civil War cycle and those corresponding to the two World Wars. 
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reference dates have been determined. One criterion which can be used 
is the extent to which specific cycle peaks (troughs) tend to cluster at times 
coincident with the turning-points of the overall business cycles. In our 
results 40%, of the individual series, on the average, have maxima coincident 
with an upper turning-point of general business activity, and 44% have 
minima which coincide with a reference trough. The 

figures for the United States economy are 58 and 52%, respectively. In 
addition, the percentage of specific cycles which lead or lag the business 
cycle in our computed data are 17-9 and 19-1% at the peaks, and 21-8 and 
168% at the troughs. The analogous numbers for the United States 
economy lie between 13 and 16%.1 Thus, while the computed specific 
cycles definitely tend to cluster-at business-cycle turning-points, the degree 
of bunching is significantly less mike shocked naive model than in the 
United States economy. 

All in all, it would appear that there is a fair correspondence between 
the characteristics of the fluctuations generated by the superposition of 
random shocks upon economic time series related only through accounting 
definitions and the nature of the business cycles which actually occur in the 
United States economy. The mean duration of the cycles and the relative 
length of their expansion and contraction phases are in close numerical 
agreement with empirical evidence. The degree of bunching of peaks and 
troughs, however, while significant, does not approximate actual experience 
as closely as might be desired. We must therefore study the computed 
cycles in greater detail. 

Table II summarises some of the significant features of the specific cycle 
patterns observed in the variables of the perturbed naive model. Columns 
2-5 and 10-13 give the data which lead to our grouping of the economic 
variables into leading, coincident and lagging series. As apparent from 
these columns, the number of turning-points of the specific cycles which 
occur in the “‘ other ” column is generally comparable to the modal number 
of events in the leading, coincident or lagging columns. As a result, it was 
generally impossible to classify the variables of the model unambiguously 
according to the timing of their turning-points relative to those of the 
reference cycle. Of the twenty variables listed in Table II, five were 
completely irregular in their behaviour at the turning-points of the general 
business cycle (see columns 6 and 14 of this table). Twelve series were 
classified as coincident-irregular, and one (consumption) as coincident— 
lagging. Only a single variable, national income (Y), tended to have peaks 
and troughs which coincided consistently with those of the overall reference 
cycle. It should be noted, though, that, as can be seen by comparing 
columns 6 and 14 with 7 and 15, except for the tendency towards more 
erratic behaviour in the computed series, the classification of the variables of 

1 These percentages were estimated from Chart 3 (pp. 16-17) of G. H. Moore, Statistical 
Indicators of Cyclical Revivals and Recessions (National Bureau Occasional Paper 31, 1950). 
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the model into leading, coincident and lagging quantities is generally similar 
to that of the N.B.E.R. 

Columns 8-9 and 16-17 of Table 11 present the indices of conformity 
of the specific cycles to the expansions and contractions of the business 
cycles for both the computed time series and the N.B.E.R. statistics. These 
indices measure the correlation between the direction of movement in the 
individual series and that of the overall business fluctuations. As can be 
seen from this table, there is fairly poor agreement between the indices of 
conformity of the computed series and those of the N.B.E.R., apegeey 
during contractions. 

Generally speaking, then, the cycles generated by random uncorrelated 
shocks upon a system in which the only relationships among the variables 
are due to accounting procedures bear a certain amount of resemblance to 
the cycles found in the United States economy: The mean length of the 
cycles, and the average duration of prosperity and recession, agree fairly 
well with United States experience. On the other hand, the tendency 
towards a clustering of turning-points of specific cycles at reference peaks 
and troughs is significantly weaker in the computed cycles than it is in 
practice. And, in addition, the computed time series were much more 
erratic in their lead-lag behaviour than their counterparts in the United 
States economy. 


III. Tae Kuiem-—Goipsercer Moper 


To help us assess these results, let us see how they compare with those 
obtained when the dynamic behaviour of the shocked 1954 Klein-Goldberger 
econometric model of the United States economy was studied in the same 
manner. The details of the Klein-Goldberger investigation are discussed 
in the October 1959 issue of Econometrica, and will not be given here. 

Table III summarises the characteristics of the reference cycles in the 
shocked Klein-Goldberger economy in a form similar to that of Table 1. 
he bale, 1a Sea er Serer ene ae 
and the relative length of the average expansion and contraction (2-6, and 
1-5 years respectively) are in close agreement with the actual data for the 
United States. Unlike in the shocked naive model, however, the specific 
cycle peaks and troughs of the Klein-Goldberger system tend to cluster more 
markedly at reference turning dates: In the Klein~Goldberger calculations 
51% of the specific cycle peaks and 52% of specific cycle troughs occurred 
at reference extrema, as compared to only 40 and 44% for the naive model. 
Thus, the substitution of the economic interactions of the Klein-Goldberger 
system for the simple extrapolations of the nalve scheme leads to a decided 
improvement in the characteristics of the reference cycle. 

However, for an adequate description of actual experience we must 
require, in addition, that the specific cycle patterns observed be realistic as 
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Tasre III 
Reference Dating for Shocked Klein-Goldberger Model 
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well. Table IV presents a comparison of the Klein-Goldberger and 
N.B.E.R. specific cycles, in a form analogous to that of Table II. As can 
be seen by comparing columns 6 and 14 of the two tables, the Kicin— 
Goldberger model succeeds in removing the indeterminacy present in the 
naive system. Only agricultural incomes (A,) remain irregular in their 
pattern of behavior in the Klein-Goldberger data. But, in view of the low 
index of conformity reported by the N.B.E.R. for this variable, this may not 
be unrealistic. In addition, there is also extremely close agreement between 
the N.B.E.R. and the Klein-Goldberger classification of variables into 
leading, lagging and coincident series. Eleven Klein—Goldberger variables 
are classified as coincident at both peaks and troughs. These are: national 
income (Y), gross investment (J), private employee compensation (W,), 
non-wage, non-farm income (P), employment (Nj), corporate profits 
(Pc), corporate savings (Sp), corporate surplus (B), capital stock (X), the 
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generai price index (p) and the index of agricultural prices (p,). Con- 
sumption (C) coincides at peaks, but has a tendency to lead at troughs. 
And corpofate liquid assets (Z,), real wages (w/p) and the capital/output 
ratio (X/Y) are in inverse coincidence with the business cycle in the sense 
that their troughs tend to occur at reference peaks, and vice versa. All of 
these results are in accord with N.B.E.R. experience (when available), 
except that United States specific cycles for consumption coincide, rather 
than lead, at the troughs. In addition, as evident from columns 8-9 and 
16-17 of this table, the indices of conformity calculated for the Klein- 
Goldberger statistics are quite consistent with those given by Mitchell for 
the United States economy. 

Generally speaking, then, it would appear that the specific cycles 
generated in the Klein-Goldberger model by random shocks resemble the 
cycles found in the United States economy much more closely than do those 
of the naive model. Since, in addition, the characteristics of the reference 
cycles of the Klein—Goldberger model are also more satisfactory, we conclude 
that the shocked Klein-Goldberger equations offer a better approximation 
to United States cyclical experience than does the shocked naive model. 


IV. Discussion 
When the work described in this paper on a minimal stochastic model of 


a complex industrial economy is compared with the earlier investigation on 


the Klein-Goldberger system three facts stand out: 


(1) a minimal stochastic model is reasonably satisfactory in 
simulating business fluctuations in the United States; 

(2) the Klein—-Goldberger equations by themselves describe a non- 
oscillatory economy ; 

(3) the superposition of random shocks upon the Klein—Goldberger 
system leads to an extremely close representation of the cyclical fluctua- 
tions of American business activity. 


These results suggest that it is the stochastic features of the shocked Klein- 
Goldberger model, rather than the interactions described directly by the 
Klein-Goldberger equations themselves, which are responsible for the 
excellent agreement with reality mentioned above. We have not, of 
course, proved that business cycles are stochastic in origin, but it is my 
belief that the evidence presented here creates a strong presumption in 
favour of this hypothesis. This is especially significant in view of the absence 
(to date) of a completely satisfactory endogenous theory of business cycles. 
It would also appear that there is some validity to the Klein-Goldberger 
description of the interactions which take place among the several sectors 
of the economy. That is to say, the interrelations which exist among 
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economic units must be incorporated in a reasonable manner into any 
rational description of the dynamic behaviour of an industrial complex. A 
purely stochastic theory of cyclical fluctuations constitutes merely a first 
approximation to reality. 

The implications for the student of business cycles are quite clear. The 
theorist need not explain a determinate economic path with observable oscilla- 
tions at predetermined points oftime. Ifhe accepts the stochastic hypothesis 
he knows how and why business cycles arise: the normal perturbations upon 
the day-to-day operation of an economy suffice to generate a persistent 
oscillatory process of the observed magnitude. The primary task of the 
business-cycle analyst is to investigate the reaction patterns of an 
economic system to various shocks, for it is in this sphere of activity that his 
efforts are likely to be most significant. 

Irma ADELMAN 


Stanford University. 


Appenpix A 

1. Explanation of Symbols 
Gross national product, 1939 dollars 
Consumer expenditures, 1939 dollars 
Gross private domestic capital formation, 1939 dollars 
Government expenditures for goods and services, 1939 dollars 
Price index of gross national product, 1939; 100 
Private employee compensation, deflated 
Government employee comnarnes tion, deflated 


D Capital consumption 939 dollars 
Corporate profits, actead 
Corporate savings, deflated 


Indirect taxes less subsidies, deflated 
End-of-year stock of private capital, 1939 dollars from arbitrary 


origin 
Index of agricultural prices, 1939 = 100 
Index of cre imports, pits, 1939 = 100 
Number of persons in the United States 
Number of persons in the labor force 
Number of wage-and-salary-earners 
Number of t employees 
Number of operators 
Number of non-farm entrepreneurs 
Index of hours worked per aoe eer 
Index of hourly wages, | == 122- 
Non-wage, non-farm income, deflated 
Pie = farmers, deflated 

t payments to 

yield 60 corporate bonds, % 
On, eaet tems eueneron Pane: > 
End-of-year liquid assets held by ted 
End-of-year liquid assets held by busi deflated 
Time trend, years, ¢ = 2 in 1952 
End-of-year corporate surplus, deflated, from arbitrary origin 


Average 
A yield 
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2. The Naive Model 
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EARNINGS ON RAILWAY CAPITAL 


Tue main purpose of this article is to classify the various sources from 
which net earnings from railway capital may be derived, net earnings being 
defined as any surpluses earned in excess of current working expenses and 
depreciation. It will be shown that whereas two kinds of surplus reflect 
real economic or “ opportunity ” costs, the earning of which is indispensable 
to the sustained and profitable operation of any railway undertaking, an- 
other kind, however much it was expected to be earned by past lenders and 
investors, is a surplus earned rather than an economic cost incurred, the 
realisation of which is by no means a requirement of that sustained and 
profitable operation referred to, even in the long run: and that much the 
greater part of all these earnings, so far from being a central charge, over- 
head to the railway as a whole, can be clearly identified with particular services, 
types of equipment and localitie:. Whilst no attempt is made to deal fully 
with all the implications for policy of such an analysis, the article does 
conclude with some discussion both as to the extent to which interest on 
railway capital should be regarded as an item “ properly chargeable to 
revenue”’ and of the economic consequences of protecting undertakings 
whose financial fortunes have failed to come up to expectations. It is also 
hoped that it does throw some light on the nature of the capital burden for 
which the British Transport Commission have assumed responsibility in 
respect of British Railways! and London Transport (railways) since the 
passing of the Transport Act of 1947. A brief description of the various 
sources from which earnings on railway capital may derive will be followed 
by a much fuller account of them. 


1 The proportion of all the Central Charges of the Commission (much the greater part of which 
consists of interest on British Transport Stock), which, in the Commission’s view, can be allocated 
to British Railways “‘ cannot be made by reference to some precise formula but is a matter of 
judgement based on the relevant circumstances " (British Transport Commission's Annual Report and 
Accounts 1959, Volume II, p. 10). But from the start the sums so allocated have been substantial. 
In 1948 the figure stood at £32 million. By 1955 it had risen to £40 million. And only by means 
of a system of deficit financing and capital advances under the Transport (Railway Finances) Act 
1957 was the figure held at £42 million for 1959. But in future interest charges are going to be 
considerably greater. In the words of the Select Committee on Nationalised Industries (British 
Railways), “‘ Central charges (allocated to the railways) are expected to have risen by nearly 50% 
by 1963, to £62 million, and will go on rising. In addition, the deficit advances must begin to be 
repaid in 1963, and the interest on the deficit advances will all become chargeable to Revenue 
Account at the beginning of 1965" (para 145). That the railways and the Commission are not 
in fact going to meet all these commitments was recognised by the Chancellor in his last Budget 
Statement (April 1960), when he transferred the sum of £90 million from below the line to above 
the line, thus meeting out of revenue a sum sufficient to cover the deficit in the Consolidated 
Revenue Account of British Railways for the year 1959. 
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First, they may derive from land and property! required for providing 
railway services but which also have a value in uses other than for running 
the railway. Particularly in built-up areas, our railways occupy much land 
which could command a high value in other uses. Unless a railway under- 
taking can earn a surplus from this land commensurate with what it could 
earn by selling or letting it out for other purposes, it is suggested that it 
should be so sold or let. 

Second, there is the interest earned on all wasting assets, such as 
rolling-stock or any other equipment or stores that require renewal or re- 
placement, and therefore the investment of resources from time to time. 
Interest earned from this type of investment simply reflects the cost of 
financing the provision of all wasting assets, and as will be seen later is 
highly variable in amount. 

Third, there are the carnings from the first class of assets (land, etc.) 
apart from and in excess of their value in other uses: earnings that is to 
say from assets which are not only technically durable such as is land but 
also specific to providing railway services. Much of the capital invested in 
tunnels, embankments and cuttings has created assets of this kind. In view 
of the large proportion of the initial capital invested in railways (especially 
underground or tube railways), which may be accounted for by the creation 
of these kinds of assets, and the importance therefore which attaches to the 
question as to whether this class of surplus earned should or should not be 
regarded as a cost “‘ properly chargeable to revenue,” special attention will 
be given to it. 

Fourth, there are earnings that reflect some degree of monopoly that may 
be possessed by a railway. Whether it is possible or useful to separate the 
earnings derived from this monopoly element from other earnings is doubt- 
ful. Finally, some net earnings may be in lieu of and in reward for past risk- 
taki 


We shall now examine and assess the significance of these potential 
sources of net revenue in more detail. 


I. Occupation or LAND wuicw Has a VALUE In Usgs OTHER THAN FOR 
RaILways 


Owners of railway undertakings have from the start owned land on an 
extensive scale, and have therefore, from an economic point of view, assumed 
the role of both landlord and tenant. Some indication of the extent of the 
land owned by the British Transport Commission in respect of their railway 
business in the County of London alone was given in the late Sir Patrick 
Abercrombie’s County of London Plan, in which he wrote: “ A conservative 

2 We are here considering only land and property which are essential for providing railway 
services proper. We are not therefore considering such assets as hotels or other properties which 
can be valued apart from their contribution to the running of the railway undertaking as a whole. 
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estimate of the acreage of railway property within the County boundary is 
3,350 acres, t.¢., nearly half the total area of public open space” (p. 66, 
para, 254).4_ There can be little doubt that much of the land referred to, as 
well as that in other parts of Great Britain, has considerable value in uses other 
than for railway purposes, whether for housing schemes, open spaces or busi- 
ness premises. And the sums for which such land or property could at any 
time be let, sold or leased to others for such purposes are a measure of the cost 
to the Commission of their retaining it for railway purposes. For potential 
net revenue is being foregone, and unless the land in question is deemed by 
the Commission to be earning, directly or indirectly, at least as much as that 
potential revenue it would presumably be to its financial advantage to let it 
go. The holding on to it for railway purposes is also a cost to society, in that 
such land is being withheld from other, possibly dearly wanted, purposes. 
It would seem, therefore, that it is in the interests both of the Commission 
and of the community that such land should be retained for railway pur- 
poses only if the services rendered to the public by so doing are wanted suffi- 
ciently to earn a surplus or ground rent commensurate with or in excess of 
the surplus that could be earned (after transfer costs have been incurred) by 
letting it out for other purposes. This first class of earning, then, represents 
a very real and comparatively short-run cost, measuring as it does the cost, 
both to the Commission and the community, of occupying land for which 
there are alternative uses and demands. 


II. Inrerest on INVESTMENT IN ALL WastInc AssETs 


The second type of surplus earning to be noted is that required to finance 
the provision of all wasting assets whose economic lives are known to be 
limited, and which, therefore, require to be replaced from time to time in 
order to maintain a given standard of service. Just as road vehicles are 
required to earn a rate of interest if investment and re-investment is to ‘be 
undertaken, so also in the case of capital investment in such assets as railway 
rolling-stock, and all the many other kinds of railway equipment which re- 
quire physical and periodic replacement. Now an outstanding characteristic 
of much railway equipment is not only its technical longevity * but also that 
it may have a very long revenue-earning life too. But all railway assets are 
not long-lived, either technically or commercially. Indeed, it can be said 

1 Such estimates should not be taken as implying, far less as proving, that British Railways 

“too much” land. Indeed, in respect of some of their operations such as the handling of 
freight at particular depots and terminals, they may well be in need of more space for manceuvre. 
Similarly on the passenger side, the purchase of additional land for the provision of more parking 
space for private cars at suburban railway stations might well be a sound investment, and, inci- 
dentally, promote the true co-ordination of road and rail transport. 

* Which may all too easily lead to unduly optimistic assumptions as regards its revenue-earning 
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life. 
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that there is an almost infinite variety of assets in this respect, ranging from 
station buildings, viaducts and rolling-stock which may “ last” for half a 
century or more before requiring replacement, to the provision of such short- 
lived assets as upholstery, brake-blocks and rails at curves and junctions. 
What is common to them all is that to maintain them, in the sense of having 
to replace them from time to time, requires some saving and investment, 
some.“ financing,” and that unless the services for which they are required 
are wanted sufficiently to cover the cost of that saving and investment, re- 

by the interest payment required to evoke them, such services are 
not “ paying their way.” In short, this second class of interest is also 
essentially a cost of provision “ property chargeable to revenue ” both in 
the short and long run,} and incidentally can be highly variable. 

In the case of the railway industry the fact of longevity can be of special 
importance. For, as already mentioned, among the assets employed, 
although some are short-lived, others are exceptionally long-lived, both tech- 
nically and economically. For safety’s sake alone, great “ strength” and 
technical durability must be given to rolling-stock, parts of the permanent 
way, embankments, bridges and viaducts, and they may also remain real 
revenue-earning assets for many decades. Jn the end, however, if continued 
operation is intended and financially justified, it is assumed they require re- 
placement. During the life of the original asset, say as much as fifty years or 
more, any interest earned is in the nature of a surplus—a measure of its 
profitability, the opportunity cost of using it being the shorter-run costs of 
working and maintaining it in a state of efficiency. But when and if re- 
placement is ultimately required, then unless this replacement investment 
again holds out prospects of earning a rate of interest commensurate with 
earnings elsewhere, the investment will presumably not be undertaken. The 
constant drive to “‘ reduce stocks ” of all kinds, including the total amount of 
rolling-stock required, is mainly an effort to economise on this capital account, 
i.¢., to save interest on money borrowed for providing such assets, This 
second type of surplus earned is therefore very much of a cost of running a 
railway, and, in view of the immense sums which are necessarily locked up 
in railway rolling-stock and other wasting assets, not to mention the rela- 
tively high “ real” rate of interest prevailing in this country at the present 
time, is an item of cost of considerable magnitude. 

. From the “ cost” point of view it is significant that this important kind 
of cost is anything but a cost overhead or fixed in relation to the railway as 
awhole. On the contrary, it is highly allocatable to the provision of specific 
types and kinds of rolling-stock, passenger or freight. And in so far as it can 
be associated with other types of assets, such as signalling equipment, rails, 


3 It should be noted, however, that only over periods longer than the economic life of any one 
of these kinds of assets should this class of surplus earning be regarded as an avoidable cost of 
provision. What is deemed to be a “ short” or “ long ’’-run cost depends on the length of time 
one chooses to ascribe to the terms “‘ long "’ and “ short.” 
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sleepers and ballast, and many terminal facilities, it would appear that it is 
for the most part a docal cost of provision, i.2., anything but a “ central 
charge.” In view of the wide differences in traffic density that can be com- 
mercially justified in different circumstances, thereby calling for widely 
different amounts of rolling-stock to be maintained, this cost can also be 
regarded as highly variable in amount. 

It would seem that so long as revenue earned is sufficient to cover the 
two classes of surplus earning so far mentioned, all the costs required to justify 
financially the continued operation of a railway are being covered. 


III, EARnincs FROM ASSETS WHICH ARE BOTH TECHNICALLY DURABLE AND 
Speciric TO RAILWAY TRANSPORT 

The third type of earning to be considered and explained is that which 
reflects the value or earning power of those durable ' assets referred to under 
Category I above, /ess the latter’s value or earning power in uses other than 
a railway: earnings that is to say on assets which are not only durable as in I, 
but are also specific in that they do not have any value other than for purposes 
in connection with running the railway, Yet they were indispensable to 
the construction of the railway as a whole, and had there not been. prospects 
of earning a rate of interest on the money invested, the investment would not 
have taken place, Although the assets associated with this third class of 
earning may be physically indistinguishable from those associated with the 
first, the earnings therefrom are separate from and irrespective of what such 
assets could earn in uses other than for railway transport. In a sense, the 
earnings referred to as Category I represent the scrap or outside value of the 
assets with which we are now concerned. 

Examples of this sort of capital expenditure are the initial purchase of 
land and rights of way (including legal and Parliamentary expenses) and a 
large part of the expenditure involved in the boring of tunnels, the excavation 
of cuttings and the building of embankments.? Such initial expenditure 
is normally charged to capital account, and in the case of building an under- 
ground railway may account for as much as 50% of the total initial capital 
expenditure incurred. It reflects. the magnitude of investors’ hopes and 
expectations of earning net revenue. But the assets so created may have 
virtually no value in uses other than for a railway. Nor does that part of 


1 The fact that they are durable does not, of course, imply that they will, or are even expected 
to maintain indefinitely their economic efficiency, i.c., value. Indeed, they may require to be 
drastically depreciated in a relatively short time. On the other hand, they may have been expected 
at the time of the first investment to maintain their revenuc-carning capacities for a very long time, 
if not indefinitely. It is the interest earned or expected to be earned on this class of capital with 
which we are here concerned. 

? In the case of the construction of railways in insufficiently mapped parts of the world extensive 
and expensive surveys may be required before alignments are determined. Once this expenditure 
has been incurred, it need never be incurred again. Yet it may have substantially increased the 
initial capital expenditure and therefore the financial commitments entered into, 
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the initial expenditure that we are now considering ever have to be under- 
taken a second time.’ The future cost of keeping the line technically 
** efficient ” consists of whatever is required to maintain it in that condition, 
which does not include the meeting of commitments in respect of Bond or 
Debenture issues. Although man-made, once created, these physical assets 
are from an economic point of view indistinguishable from land, or such 
‘natural ” features of the landscape as valleys. Once excavated, there is 
no difference from an economic point of view between a valley which was 
man-made (a cutting) and one that was carved out by Nature over a period 
of a million or more years. It is suggested that the earnings from this class 
of asset, other than what is earned under I, in no sense reflect or measure 
current or future opportunity costs proper, either in the short or long run. 
They are surpluses earned over and above short- and long-run costs, expected 
and hoped for by investors, but manifestly not a sine qua non to the continued 
and profitable use of the assets concerned. For so long as the revenue earned 
from the services rendered are sufficient to cover the full costs of main- 
tenance and operation, together with the rent and interest referred to under 
Sections I and II above, which together may fall far short of original expec- 
tations, it is more profitable to continue to operate and earn some surplus on 
the class of capital in question, however small, rather than close down and 
thus earn no surplus whatever. Indeed, even if no surplus whatever was 
earned upon it, it would still be worth re-investing in wasting assets and 
incurring operating costs, so long as revenue-earning prospects justified such 
re-investment and operation. It has sometimes been represented that if an 
undertaking is allowed, as the result of competition, to fall into difficulties 
to the extent of failing to earn net revenue commensurate with original 
expectation the public will, as a result, be deprived of “ much needed facili- 
ties.” And of course there have been cases of services becoming so unremun- 
erative as to justify the withdrawal of services, ¢.g., the closing of branch 
lines. But it is altogether wrong to assume that because an undertaking 
gets into financial difficulties, even to the extent of failing to meet interest 
payments on Debenture stock, it therefore follows that it is no longer to 
anybody’s interest to continue to provide the services in question, and that 
the public will accordingly be deprived thereof. 

The figures which are set out in Tables I and IT below illustrate this point. 


1 As might be expected, similar circumstances obtain in the construction of new roads, In 
their First Report (Session 1958-59) dealing with the cost of Trunk Roads, the Select Committee 
on Estimates said ‘‘ earth moving accounts for half the cost of road construction and . . . if a 
shilling per ton could be saved, the cost of the London—Birmingham motorway would be reduced 
by £1 million (Q.163)."" The relevant passage in the question referred to ran as follows: ‘ I have 
a letter from Sir Owen Williams, the engineer on roads, who pointed out that on a job like the 
London-Birmingham motorway the cost of excavation does amount to roughly half the total cost, 
just shifting dirt; and that if the contractors could find a way of saving a shilling a ton on the dirt 
they would save £1 million. ‘This, I think, is quite a telling figure. It shows that this dirt shifting 
does really mean something.” Here also it can be assured that for the most part such dirt shifting 
will never be required to be done over again. 
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It will be seen that in spite of financial failure and legal insolvency, it still 
“* paid” to run the railway. Let us suppose that a railway (or part of a 
railway) has been built for the total capital cost of £1,000,000 and that the 
hoped for earnings on the investment were at the rate of 5%, i.c., £50,000 
per annum. Of that total of £1,000,000 as much as £500,000 had been 
required in respect of the purchase of land and rights of way and the con- 
struction of those permanent and durable assets such as tunnels, cuttings and 
embankments referred to above. But the “ outside” residual value of 
these assets, once created, amounted to the sum of £100,000 only, ic., an 
assumed annual rental of £5,000. The annual opportunity cost, therefore, 
of the continued occupation of this ‘‘land”’ can be said to be £5,000. 
Superimposed upon this land so purchased and suitably moulded for rail- 
way purposes was added at a cost of £200,000 rails, ballast, signalling equip- 
ment and station buildings, all of which in due course were assumed to 
require replacement and the re-investment of funds from time to time if 
operation on the scale contemplated in the first instance was to be main- 
tained. Unless, therefore, these wasting assets were capable of earning at 
least £10,000, or 5% on that £200,000, replacement would not be justified. 
In other words, one of the long-run “ costs” of maintaining such assets was 
an interest payment of some £10,000. The remaining £300,000 were 
invested in rolling-stock, which also required replacement from time to time 
and an interest payment of some £15,000 per annum to justify such replace- 
ment. 

The above figures illustrate the significance of cases where a large part 
of the initial capital outlay has been spent in ways which, even to maintain 
output indefinitely, need never be spent over again. They show that the 
larger the proportion of the original capital that was spent in this way, the 
larger may be the shortfall from expectations to earn, before the undertaking 
is failing to cover those costs, including some capital costs, which must be 
covered to justify financially the continued operation of the line. They 
explain and illustrate why railways, whilst they may only be able to carn 
3 or 34% on their original capital investment, have no reason to close down, 
even though the rate of borrowing both at the time of construction and 
thereafter was (say) 5%. For the wasting assets may well be earning a 
full 5% or more, and so justifying their replacement. They also provide a 
simple explanation of why railways can go bankrupt (a common phenome- 
non in American history) without necessarily closing down or ceasing to pro- 
vide a public service. For supposing the £1,000,000 required for the 
undertaking in question had been raised in the proportions of £750,000 in 
the form of Debenture 5%, Stock, and £250,000 in the form of Ordinaries 
(see Table II), then a net earning of £37,500, would be required to meet 
the interest requirements of Decature Stock holders and avoid bank- 
ruptcy. But the net earnings required to justify continued operation was 
only £30,000 (see Table I). Thus, failure to meet the requirements of 
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Debenture Stock holders would not in this case have involved the with- 
drawal of the public services in question. In short, they demonstrate that 
there may be a substantial difference between: (i) the earnings required to 


Tasre I 
Figures showing the Proportion of the Total Amount Spent on the Construction of a 
Railway that may go into (a) Land and Other Non-wasting Assets, and (b) 
and (c) Wasting Assets, and the Consequent Divergence there may be between 
(i) Original Expectations to Earn, (ii) Earnings Required to Justify Financially 
the Continued Provision of Services and (iii) Actual Earnings 
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Taste If 
Showing Means by which Railway was Financed, and Comparison between 
Expected and Actual Earnings 
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cover the future economic costs of running a railway, and (ii) the earnings 
required to meet all the original hopes and expectations to earn. 

What significance, if any, has the above analysis, either to our way of 
thinking about the nature of railway costs or to other matters of transport 
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policy generally? First, it shows that in so far as interest earned on railway 
capital constitutes a genuine economic cost at all (and nothing I have said 
implies that the amount of saving and investment required to maintain the 
provision of services on British Railways at current levels is small), most of 
it is anything but a cost “ overhead to the railway system as @ whole.” On 
the contrary, it can be identified with particular types of equipment, services 
and localities. If at any time, therefore, an attempt was made to make 
British Railways or London Transport, or parts thereof, financially viable 
(in the sense of covering all economic or opportunity costs) such interest 
would be among the costs that could to a large extent be identified with 
particular assets and localised. In so far, however, as there are at.any one 
time, and in addition to these capital “ costs,”’ substantial financial com- 
mitments entered into in respect of the durable and specific assets referred 
to, the important question of principle as to whether and to what extent the 
service of such debts should be regarded as an item “‘ properly chargeable 
to revenue’ remains. In coming to any decision on this matter a distinc- 
tion should be made between the position before any particular investment 
has taken place and after that event. As regards the position before the 
event, in so far as it is policy to rely on private enterprise to provide the kind 
of facilities and services we have in mind, a Government really has no choice 
in the matter. For unless there are reasonably good prospects of being 
allowed to earn revenue sufficient to cover not only the costs of operating 
and maintaining the services for so long as they are required but also interest 
and depreciation on the whole of the investment, including that part of it that 
is going into those durable and specific assets to which attention has been 
specially drawn, such an investment would presumably not be undertaken. 
By the same token, if it is the duty of a nationalised undertaking both to pay 
its way and balance its financial budget as a whole, and also (so far as is 
practical) to justify every particular investment on financial grounds, such 
an undertaking would not be able to go ahead with many important pro- 
jects, unless assured of the right to earn sufficient to cover all costs incurred, 
including interest and depreciation on the whole of the investment. If, 
therefore, it is policy that the costs, including the capital costs, of providing 
transport services should normally be incurred only if there are reasonably 
good prospects of earning back revenue sufficient to cover them, then the 
question raised does not arise. This is not to deny, however, that such a 
policy does imply that the charges for and revenues from the services to. be 
rendered may stand at levels well above opportunity costs proper for an inde- 
finite period of time, an eventuality to which some would no doubt take 
exception. Suffice it to say here that there may well be circumstances in 
which a government or municipal authority may decide to shoulder the debt 
or part of a debt in the interests of cheaper transport in spite of the fact that 
the transport undertaking might be perfectly able to do so itself (the cir- 
cumstances we are now considering). Such a choice is essentially a matter 
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of distribution. But there does seem to be an element of ‘‘ rough justice’ 
im placing this burden upon the users of the facilities provided. For not 
only are the latter enjoying the benefits accruing from the investment but 
are also. showing themselves willing and able to pay for such benefits on a 
scale sufficient to meet all the current costs and past financial commitments 
involved:: “Those who prefer that whenever possible public corporations 
should be financially self-sufficient and separate from national or municipal 
But it\is the circumstance in which major investments have already 
taken place which have turned out, from a financial point of view, to have 
‘been unwise which calls for decisions of policy of so highly controversial a 
character; And it is to this last situation that we shall now turn our atten- 
tion: » Let us suppose that to whatever levels prices and services are adjusted, 
revenues are insufficient to meet original expectations, to the extent of the 
case illustrated in Tables I and II above. What should be the attitude of 
those responsible for overall transport policy towards such a situation? 
‘Only from a purely financial point of view are the services being run “ at a 
loss.” All: economic costs are being covered. There is no threat to the 
publie of the services being withdrawn. 
» lt is clear that in essentially competitive conditions there would be no 
alternative to insolvency or bankruptcy, probably followed by a scheme of 
capital reconstruction. The burden of the ‘‘ mistake ” would inevitably fall 
upon ‘those who took the risk—the investors. When, however, degrees of 
monopoly exist, or can be estabiished (by law or otherwise), for the purpose 
of protecting the interests of investors against the full consequence of finan- 
cial failure, it then becomes a matter of policy as to what, if anything, 
should be done about it. Historically, one can distinguish at least three 
different lines of action to which resort has been taken. 
First, when the earnings of publicly owned tramways or railways have 
failed to ‘earn sufficient to meet in full the financial commitments entered 
into in respect of such transport, the burden of failure has been taken over 
by the local authority or government concerned. In such cases the capital 
had been raised and repayment guaranteed by the authorities concerned. 
The ratepayers or taxpayers, having willingly (or unwillingly!) been put in 
the position of risk-bearers, and, having lost, have shouldered the burden. 
This would seem to be a natural and inevitable result of schemes of munici- 
palisation or nationalisation which link the financial fortunes of transport 
undertakings with municipal or national finance. Compared with other 
methods of dealing with the situation, it has the great merit of not interfering with 
the development of those newer and more preferred means of transport which were in many 
cases the cause of the financial failure itself. 
«' A-second line of action has been the unashamed protection of the finan- 
cially disappointing undertakings against the competition of the newer and 
more preferred forms of transport, by means of deliberately preventing the 
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unfettered development of the latter in response to public demand. The 
economic consequences of this second line of action, if successful, are clear. 
The financial results of the older form of transport are “ improved ” at the 
expense of all those additional members of the public who would have 
patronised and become employed by the newer forms, had the latter been 
permitted to develop unhampered and in response to technical advance 
and public demand only. 

A third line of action which has been permitted, if not actually encouraged, 
over the last half century has been the acquisition or control of the newer 
forms of transport by the old, whereby the financial success of the newer 
form has been used as a means of relieving the financial embarrassments of 
the old. Again, if the plan succeeds, among those who gain are those whose 
financial interests lie with the older form of transport, whereas among the 
losers are those who are denied the fullest possible benefits, in terms of lower 
fares, better services and employment, of the new. For the new forms are 
being asked to earn more than what would have been required of them in 
the absence of the scheme of joint-ownership. Most schemes of “ pooling ” 
receipts are likely to have similar consequences. 

Whereas the first of these three cases places the burden of the mistake 
upon the general body of tax or rate payers, the last two, by means of re- 
straining (and/or postponing) the fullest. possible development of the new 
forms of transport, throw the burden upon the would-be providers and users 
of those forms. That present policy (as opposed to what was normal prac- 
tice in the inter-war period) is inclined towards the first of these alternatives 
is, in the writer’s view, to be welcomed. 

G, J. Ponsonsy 
London School of Economics. 














THEORY OF INCOME GENERATION AND 
ECONOMIC GROWTH}! 


THe purpose of this paper is to present a theory of equilibrium economic 
growth based on the process of when and how income is generated and how 
much of it is spent, in the aggregate, regardless of the fact whether it is spent 
on consumption or capital goods. The following model differs from the 
usual ones, where a distinction is made between capital and consumption 
goods, and which are based on how income is spent on these two categories 
of goods. We shall not make any such distinction and follow the procedure 
adopted by Professor Harrod.* 

We define outlays on investment as all the expenditure that is made on 
circulating and fixed capital to bring into existence plants * that produce in 
a period the required quantity of capital goods as well as consumption goods. 
All the outlays on investment are expressed in net terms. This is to say that 
once a plant has been created, it will continue to produce the same amount 
of goods in each period till infinity. In the period of the creation of the 
plant the income generated will be equal to the expenditure made on all the 
circulating and fixed capital needed for it. In the following periods, how- 
ever, the income generated by operating this plant will be equal only to the 
value of goods produced PY it. If we define fixed capital as items on which 
expenditure is made once for ever, and circulating capital as items on which 
expenditure will have to be made in each period to operate the fixed capital 
created, then the expenditure on circulating capital will be equal to the 
value of goods produced by the fixed capital in successive individual periods. 
In other words, expenditure on fixed capital is equal to the value added in 
the process of creating a plant, and expenditure on circulating capital is 
equal to the value added in the process of operating it. 

We shall denote the total income generated in a period t by Y;. The 
effective demand in a period t, denoted by X;, shall be assumed to form a 
constant proportion 5 of the income generated in the preceding period, so 
that X; = 8Y;.,. We shall denote the outlays on investment in period 
t by O;. The ratio between the outlays on investment and the value of 


1 I am grateful to Professor J. Tinbergen and members of the Division of Balanced International 
Growth, Netherlands Economic Institute, Rotterdam, for their valuable comments and suggestions 
for clarification in collective and individual discussions on this paper. Mr. L. B. M. Mennes also 
checked the solution of the equation and the table. 

* R. F. Harrod, Economic Essays (London: Macmillan, 1952), pp. 258-9; and ‘‘ Domar and 
Dynamic Economics,” Economic Journat, Vol. LXIX, September 1959, p. 460. 

* “ Plants ’’ is used here in a comprehensive sense. It includes all the apparatuses and para- 
phernalia that are required to produce a certain amount of goods. “‘ Plants”’ is related to all 
types of goods consumption as well as capital. 

* This corresponds to Professor Oshima’s “‘ income originating effect.’”” Cf. H. T. Oshima, 
** Income Originating in Models of Harrod and Domar,”” Economic Journat, op. cit., p. 445. 
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goods produced thereby in a period shall be assumed constant and equal 
to 8. The value of 8 cannot exceed unity; and, in general, it cannot fall 
below 0-8 or so. The minimum value that § can take is unity; it will equal 
unity in the case of existence of idle capacity, when the outlays on investment 
will equal expenditure on circulating capital only in order to operate the 
already existing idle fixed capital. The existence of such capacity is the 
characteristic feature of depressions, and in such periods 8 may be small 
approaching unity. When there is no idle capacity the outlays on invest- 
ment will include expenditure on both fixed and circulating capital, and 
then 8 may rise up to 4-5 or even higher. In the following discussion we 
assume the prices to be constant and ignore all gestation lags. All other 
things which are not mentioned remain the same. 

We start from a given amount of income Yp at the end of period 0, The 
effective demand in period | will be 


NyeOFy iy Gh yeiwteadygy 


As we are starting from scratch, meaning thereby that no production was 
carried out in period 0, the whole of X, value of goods will have to be pro- 
duced by fresh outlays on investment. Hence the total outlays on invest- 
ment in period 1, 


0; = BX, . . . . . . . (2) 
8X, is the total income generated in period 1, for there is no productive plant 


possessed from period 0 whose operation can generate any more income. 
Hence: 


Y, = BX, => B5Y, . ° . ‘ . : (3) 
The effective demand in period 2 
xX, = bY, . . . . > . . (4) 


Out of X,, X, value of goods can be produced by the plants created in 
period 1, and while X, value of goods is being produced, the same amount 
of income is being generated. Hence investment outlays in period 2 will 
be made to produce an amount of goods equal in value to X, — Xj, so that 


utes awh eee cea ee | 


The outlays on investment in period 2 will generate an income equal to 
O,. Hence the total income generated in period 2, 


Y, = 0, + x; 
=§%,—S)4+2, ..,. .40 
1 It may be contended that § may exceed unity in some period, through dishoarding. This 


contention is obviously irrelevant in the long run. In any case, excess spending over that given 
by 8 = 1 should be treated as autonomous. 
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Proceeding in the same manner, we can write down the income generated 

in period t. 
¥, == Oy + Xe 

= P(X — Mia) + Mea ee. (7) 


The er side of equation (7) consists of two elements; the first, O,, 
is the total outlay on investment in period ¢ which is equal to 8 times the 
excess of effective demand of period ¢ over that of period : — 1, and the 
second, X;_;, is the effective demand of period t — 1 and is equal to the 
value of goods produced and the corresponding income generated by all the 
plants created till the end of period ¢ — 1, 

‘In other words, X;-; is the value added in the process of operating in 
period ¢, all the plants created till the end of period ¢ — 1 (or till the begin- 
ning of period #), and O, is the value added in period # in the process of 
creating and operating the plants created in period ¢. 

Substituting X, = 5Y;-, in equation (7), we have the fundamental 
equation of income generation 

Y, = BS ¥i-4 + 5(1 bony 8) Yt-2 ° . . . (8) 
equation (8) is a linear homogeneous difference equation of second order; 
the initial values are Y, and Y, = p8Y,.* 


The following table gives the values of national income for selected 
values of 8 and £ over 10 periods, initial income being 100 units of money. 


Tasre I 
Formula: ¥, = 68 ¥,_, + 8(1 — B)¥i-s; Yo = 





8=09)38 = 0-9 


0-8 
1-2 p= 29/8 = 15 


i= 
B= - 


no— 


8 
a 





= 
cee 
~~ 





100 
128 
116 
87 
56 


30 
12 
1 
—4 
—6 
—6 


1 
3 
6, 
2, 
25, 
51, 
102,300 
204,700 
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1 The equation Y, = O, + X,_, should not be confused with Keynesian identity Y, = 1, + C,. 
The former is based on how. income is generated and the latter on how it is spent. In the former 
O; relates to both capital and consumption goods, so does X;_,. See Harrod, op. cit. 

® The solution of (8) can be written 
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The table shows that the national income is constant in col. (1), steadily 
explosive in cols. (2) and (5), steadily declining in cols. (3) and (6), steadily 
increasing in col. (4), oscillating (assuming positive and negative values) 
with amplitudes increasing in col. (7), with amplitudes declining in col. (9) 
and with amplitudes tending to be regular and constant in col, (8). 

The trends in cols. 7-9 are not clear, as 10 periods are too few to show 
them. 


Equation (8) can be written as 

Y, — B5Y,_, — 81 —B)¥,,=0 . . « . (9) 
As equation (9) is a linear homogeneous difference equation of second order, 
we try Y, = 4 to get? ; 4 

M— BA— B(1—B)=—O0 . . «. . (10) 

A, = $(68 + V/(88)* + 48(1 — 6)) 
and A, = $(88 — V (88)? + 48(1—8)) . . “2 (HN) 
The roots, A, and A,, may’be real and different when (B3)* + 48(1 — 8) > 0, 
real and equal when (88)? + 48(1 — 8) = 0 or conjugate complex when 
(68)* + 48(1 — 8) <0. 
Case I: (83)* + 48(1 — 8) > 0 


In this case the roots of (9) are real and different. The general solution 
is then: 








7, =a tae sk et 
where A, and A, are arbitrary constants which can be found in terms of 
initial values Y, and Y,. The right-hand side has two terms A,A,* and 
A,A,'. Each term can be explosive or damped. The value of Y, will 
depend on the dominant root and the corresponding dominant term. From 
(11) it is obvious that A, is the dominant root and A,A, is the dominant term. 
We have, therefore, for large t’s 

Y, grows explosively ifA,>1 . . . . . (13) 
Y, is damped towards zeroifA, <1. . . (14) 
In the table equation (13) is represented by col. (2) and equation (14) 
is depicted by col. (3). 


Case II: (88)* + 48(1 — 8) =0 
In this case 


My pape Revi xo: chaplain 


1 In the solution of equation (9) we have followed R. G. D. Allen, Mathematieal Economics 
(London: Macmillan, 1956), pp. 187-90. 
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The solution of equation (9) now is ! 
: S\t 
Y, = (4s + 440)(5) ee 


where A, and A, are arbitrary constants which can be determined in terms 
of initial values. Equation (16) shows that for large values of ¢ the right- 


hand side is swamped by (5). Hence 


Y, grows explosively if68 >2 . . . . (17) 
Y,is damped to zeroifB8 <2... . (18) 


The relative values of 5 and 8 which make this case relevant must satisfy 
(p3)* + 48(1 — 6) = 0. Itissoif 


p=slavi- ....- - (19) 

Or if when 

8=1 68 =2 

8 =09 6 =29o0r 1-5 
In the special case when 5 = 1 and 8 = 2,A, =A, =1. In this case Y, grows 
steadily by equal amounts as shown in col. (4) of the table. When 5 = 09, 
6 = 2-9 or 15. In case § = 0-9, 8B = 2-9, 65 > 2 and it corresponds to 
equation (17), so that Y, grows explosively as shown in col. (5) of the table. 
In case 8 = 0-9, 8 = 1-5, 83 <2 and it corresponds to equation (18), so 
that Y, is damped to zero, as shown in col. (6) of the table. 


Case III: (85)* + 48(1 — 8) <0 
In this case the roots are conjugate complex. The general discrete 
solution is? 
Y, = As’ cos(Gi—«)  . +»  » «. + ,(20) 
Equation (20) is the general sinusoidal function of an oscillatory form. The 
arbitrary constants A and « can be found from the initial values. The 
structural constants r and @ are given by 


r cos 0 =; rsin 6 = 40/—48(1 — B) — (68). . (21) 
VEEL Y UE Fh oe it 5 
r (8 —1) an C08 OVER aT) (22) 
The amplitude and damping of the oscillation is given by Ar’. A defines 
the initial amplitude and 
the amplitude grows if Tee ae Se 
it declines if BURST he: se eee 
and is regular and constant if SS SRS OI Recs tee 
1 Allen, op. cit. 
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From (22) we can see 
j l 
r21 if di weer GOS ea we 

Subject to the condition of case ITI, and the limits of 8 (08 < 8 < 1) and 
B(>1)* 

r is definitely greater than one when § > 2-3 

r may be equal to, less or greater than one when 2 < 8 < 2-3 

r is definitely less than one when 8 < 2 


In the table col. (7) represents equation (23), col. (8), equation (25) and 
col. (9), equation (24). 
The period of the oscillation is 2", Since @ lies between 0 and x, the 


period is at least 2 intervals of t. Unlike the amplitude, the period is fixed 
by the structure of the original equation; it does not change from one 
oscillation to another, as ¢ changes. The smaller the value of 8, the longer 
the period. 

The upshot of the present analysis is that there are numerous possi- 
bilities for the behaviour of income movement depending on the relative 
values of 8 and 8. We have briefly indicated only a few of them. National 
income may grow explosively, decline towards zero and oscillate with 
amplitudes rising, falling or becoming regular and constant. ‘The interesting 
point is that all these possibilities exist even when we assume that the 
warranted rate coincides with the actual rate of growth, i.¢., when the 
producers and the entrepreneurs accurately estimate the volume of demand 
and all their undertakings are successful. 

When we allow for a divergence implied in that of Professor Harrod’s 
warranted and actual rates of growth the movement of income may assume 
still more numerous ways. In fact, Harrod’s instability principle can be 
explained very clearly and effectively by the present analysis. Suppose, for 
example, that the producers and entrepreneurs overestimate the effective 
demand. Given §, they will make larger outlays on investment which will 
increase the national income higher than it would have been otherwise, and 
their optimism will be fully (or even more than fully) justified. This 
buoyant state may continue till the limitations set by the natural growth 
rate begin to be felt or some extraneous everits shake the confidence of 
the producers and entrepreneurs and they begin to doubt their judgment.* 
The reverse will happen when the producers underestimate the effective 
demand. Thus the instability principle stressed by Professor Harrod is 
admirably supported by the theory presented here. 

The theory has been presented here in its most essential and crudest 
form. A number of autonomous developments that do take place in the 
actual world have not been taken into account. Introduction of new 


1 When we > a change in the limits of 8 and £ the limits will change. 
. Penna Wann as patted cat cbier bapectennl Gannett dl guveheelet the wal OLIN. 
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techniques of production, openings of fresh markets and potential increase 
in effective demand, discovery of additional resources, state decision to 
increase national spending directly or indirectly, some spontaneous wave of 
optimism or pessimism on the part of entrepreneurs and people, etc., may 
change the course of income movement. Particularly, state fiscal policy, 
broadly interpreted, is nothing but a mechanism to keep the movement of 
income at the desired path. 

A theoretical model is, after all, a highly idealised form of reality. The 
need for simplicity and clarity dictates that we should assume the basic 
parameters @ and & to be constant. In the real world they are not so; on 
the contrary, they are ever changing. For example, the same area of land 
(say in India) can be irrigated either by digging wells, in which case § will 
be slightly greater than one, or by gigantic multi-purpose projects, in which 
case 8 will be many times larger. 8 also changes with the state of the eco- 
nomy, or more correctly, with the state of the economy as the entrepreneurs 
and the people believe it to be. When we envisage changing parameters the 
possibilities of varying courses which the movement of income may take become 
infinitely large. It should be remembered, however, that the influences of 
changes in 6 and 8 on the movement of income may counteract each other. 

The above discussion has an important bearing on the decision-making 
about the size of investment by various countries. In the traditional frame- 
work the most debatable point is what proportion of income should be spent 
on consumption and what on investment, For it is argued, in the light of 
Y = C + I, the more that is spent on consumption, the less remains for invest- 
ment, and vice-versa. It is agreed, though, that the greater the proportion 
of investment in the current period, the greater will be the consumption 
possibilities i in the future. But the limit is very often set by the Keynesian 
identity, in which the volumes of consumption and investment can be in- 
creased at the cost. of each other. According to the present approach, this 
identity is not relevant and is replaced by an equation Y, = O, + X;-.. 
In period ¢ the value of X,_, cannot be changed, but O, is open, and it can 
be raised or lowered, and Y, will correspondingly change. This is not to 
say that ¥; can be raised to any level at will. It is certainly not so. 0, 
and, correspondingly, Y, can be raised to the limit at which the income 
generated in period # can be sustained in period ¢ +1, (¢= 1,2, 2), 
with due allowance for 5. In other words, the economy must be capable 
of making outlays on investment in period t + 1, equal to 6(X,_, — X), 
given the value of 8, This will obviously depend on the natural endowment 
of the country, energy, efficiency and the will of the people, foreign assistance 
and international lending, etc., etc, Thus there takes place a major. shift 
of emphasis from a static identity to a dynamic equation, 

A word may be said also about the controversy on labour and capital- 
intensive methods of production to be adopted in the underdeveloped 
countries. It is, roughly speaking, argued that labour-intensive methods 
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will increase the consumption demand, and hence leave less for investment. 
The answer of the present theory is again different. According to it, labour- 
intensive methods are all right, if the increase in effective demand can be 
met by goods produced by fresh investment outlays in successive periods. 
Provided this condition is fulfilled, the natural course for a country would 
be to adopt the methods of production which employ relatively more of the 
factors which are in surplus supply. 

These are only a few of the modifications in outlook that the present 
analysis suggests. ‘There may be several other possibilities where this new 
approach may be helpful. A final remark may be made on the distinction 
between capital and consumption goods. Such a distinction has certainly 
an analytical convenience and pragmatic advantage. Such a division can 
be made in the present model too, if it is desired, by splitting each of Oy and 
X;_, in two parts,! one representing capital goods and the other con- 
sumption. It is, however, felt that not much is lost by not making such a 
distinction. A trifling but stubborn fact of the present-day world is that 
the countries which are in short supply of capital goods are also in short 
supply of consumption goods. This shows that there is a large degree of 
interdependence and substitution between the two. Whatever that may 
be, capital and consumption goods have to be lumped together here for 
“the purpose of formulating the dynamic theorem in its most general 
possible form.” The present approach is more comprehensive and realistic 
at least in one important respect. The usual models,* which are’sensitive 
to changes in consumption only, cannot account for developments that are 
initiated by changes in the demand for capital goods (to start with). i 
may happen (as it often does in the real world) just owing to changes im the 
state of entrepreneurs’ psychology distantly related, perhaps, to some 
favourable or unfavourable turn of events that may or may not take place, 
not to speak of many state controlled projects (mostly intended for producing 
capital goods) which have become so common these days. The present 
model covers also such developments, whishiase initinéed by Changs ini the 
demand not for consumption but for capital goods. 


Netherlands Economic Instatute, 
Rotterdam. 


A. Qayum 


1 The proportion of capital and consumption in X;_, in period ¢ is fixed, but it is variable in 
O, according to the pattern of effective demand and the techniques that are intended to be 
It must be stated here that Y = C + J, interpreted correctly, is not limitational. “But being just 
an identity, it is not operational. The error is committed when it is consciously or unconsciously 
used operationally. 

* Cf, in particular, Paul A. Samuelson, “ Interaction between the Multiplier Analysis and 
the Principle of Acceleration,” Review of Economic Statistics, Vol. XX1, May 1939. There is some 
apparent similarity between the equation contained in this paper and that of Samuelson but the 
two are essentially different based on different premises and reasoning. 
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REVIEWS 


Capital, Interest and Profits. By B.S. Kemsteap. (Oxford: Basil Blackwell 
1959. Pp. viii +171. 22s. 6d.) 


Ir is difficult even nowadays to realise how deeply economic theory has 
lain under the spell of classical (physical) mechanics and its appropriate 
mathematical ways of thinking, and has accepted calculable nature as a 
model of human affairs. The almost perfect predictability of celestial events, 
the stability of the planetary movements depending on a balance of forces, 
the subtle power and mystery of the differential calculus (as the old view saw 
it), needed only the notion of “‘ marginalism ”’ to make plain the relevance of 
these things to economics, and show the immense and all-embracing scope of 
an explanatory system which could be constructed on the lines thus sug- 
gested. I cannot think that such a picture of the emergence of the general 
equilibrium idea is altogether fanciful. Nor would any detached thinker 
dream of denying its character of genius. So much explained, so universal 
a filing system for every possible question, so great a generalness of the 
answers, so sweeping and magnificent a scope, so simple and beautiful an 
essential basis; all these compelling glories of the general equilibrium con- 
ception gave it its deserved authority and, until thirty years ago, made 
questioning of its sufficiency almost disgraceful. 

The question since then, in face of the catastrophes of the ’thirties, has 
been whether to abandon it and start afresh (such a thing, is, of course, always 
impossible, but we sometimes think it must be attempted) or whether to seek 
to transform it so that the grossly unmanageable questions, such as massive 
unemployment and great fluctuations, can be brought within its scope. By 
Keynes’ great tour de force it was made to seem that the old tools would do, 
used differently. The static frame, the marginal equalisations, all the 
Marshallian apparatus of analysis were retained, only some parts of the 
machine were released from their dependence on others, and thus discon- 
certing things were enabled to happen in the Keynesian model which the 
Marshallian machine did not allow. Keynes built with the tools he had 
been given. He played upon an old instrument, and produced the sounds 
ofa newone. Virtuosity carried to an extreme achieved the General Theory. 
Then the War came and stopped the debate. 

Afterwards, when economic theoreticians had recovered their breath and 
taken their noses away from the grindstone of day-to-day necessity, some 
wanted to show that Keynes need not have bothered: the old instrument 
could play all the necessary (or at least, all the desirable) tunes; some wanted 
an entirely new instrument to play econometric tunes, or theory of games 
tunes. Only one or two have wanted to complete the Keynesian task itself, 
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to replace the General Theory with a model which should go the whole hog in 
those directions which Keynes pointed out. Amongst these few, Professor 
Keirstead wears the Marshallian and Keynesian mantle with high distinction. 

He has carried to its logical conclusion the Keynesian principle of release, 
of admitting the dominant influence, in the working of the economy, of those 
loose ends which are held by politicians, by inventors, by Schumpeterian 
innovators, by Madison Avenue and by the electorate itself. Keynes freed 
investment from its theoretic dependence on the gradual exhaustion of a given 
stock of technical “ investment opportunities,” or on the accelerator, or 
what not, and stood it up on its own autonomous feet, with only expectations 
whispering in its ear. Professor Keirstead has similarly released the interest- 
rate from its dependence on the feelings and desires of individuals and made 
it a primarily political entity. How obviously, in these times, it is just that. 

His book carries the debate of the ’thirties towards completion in another 
sense. That debate was a many-sided affair, involving theories of money, 
of capital or investment, of employment and of the process of change in an 
economy. It began, perhaps, with Sir Dennis Robertson’s Banking Policy 
and the Price Level in 1926. Just at this time (the year of Wicksell’s death) 
the new Swedish School of Lindahi and Myrdal, unheard of in England, was 
getting into its stride, producing a radically new economics of expectation 
and successive differing equilibria. While the Swedes were 
Wicksell, Hayek in Vienna was transforming B6hm-Bawerk and showing that 
not only the amount, not only the speed of growth, but also the structure of 
capital (equipment) mattered. A few years later, Hicks sitting as it were 
on the shore watching the incoming Keynesian flood did not quite prevent 
it from erasing Hayek’s ideas from men’s minds, It was a pity, for even 
to-day, the Cambridge- and Oxford-School (Hicks apart) do not fully under- 
stand the importance and high topical relevance of what Hayek was saying 
in 1931. What are the right kinds of equipment to build first, in an under- 
developed country? How can the developers know how ambitious or 
cautious to be in their plans? What will happen if they are too much in a 
hurry? How harshly authoritarian must a Government be, to drive a primi- 
tive country into the effort and sacrifice needed to get it off the ground into 
sustained growth of wealth? Into the ultimate basis for answering these 
questions Hayek had a profound vision which he failed to convey. Prices 
and Production was fearfully confusing, even perhaps confused, but it had a 
germ which now, in Professor Keirstead’s hands, has been shown to be fruit- 
ful. Professor Keirstead mentions, too, the name of a Hayekian whose 
penetrating work in this field has been too little recognised, Professor L. M. 
Lachmann. 

The Austrians and Irving Fisher considered that interest is the reward of 
consuming, during some interval, less than one has the power to do. But 
saving is done, either by those with very large incomes who already consume 
everything they have a mind to, and who save a large part of their incomes 
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because they have no unsatisfied needs for consumption, or else by those who, 
being members of an impotent crowd of unorganised shareholders, or of a 
still larger crowd of still more helpless taxpayers, save willy nilly that part of 
their incomes which is never placed in their hands to do anything else with. 
Or finally, saving is done by those upon whom capital losses are imposed 
by State-generated inflation, their money depreciating while they wait to 
spend it. - The case is strong, and Professor Keirstead does well to make it, 
he is justified even in that slight exaggeration which a neglected view re- 
quires if it is to be drummed successfully into ears pre-empted by other 
theories. 

- Nonetheless, interest is paid for something, and necessarily for something 
scarce. For what? Professor Keirstead appears to treat “ free capital ” as 
something whose available quantity is the rather arbitrary or accidental 
upshot of a complex of forces and purposes primarily directed towards non- 
economic or only semi-economic ends. Interest, it therefore seems (Professor 
Keirstead does not say so) is a kind of rent, arising from the competition of 
entrepreneurs for the use of a resour’ whose total quantity does not respond 
to changes of its price. Nevertheless, there is no exact equalisation of a 
precisely measurable “ marginal efficiency of capital” and the interest rate 
payable for loans. The appeal to such a tendency, the desire for such clear- 
cut, ‘simple theoretic precision is, we may think, a consequence or vestige of 
Keynes’ training in orthodox maximisation economics, wherein maximisation 
was synonymous with the equating of a derivative or differential to zero. 
For his generation and even for later ones, economic theory worked in terms 
of continuity, divisibility and the calculus. Professor Keirstead points the 
need for something looser-jointed, dealing (we may venture to interpret him) 
in inequalities, a theory in which the comparanda are discrete, technically 
crystallised, masses or plans or policies, call them what we will. The motive 
for investment is profit, and profit is not “‘ the marginal efficiency of capital,” 
it is not something that can be looked up in the Stock Exchange list or worked 
out on a computer, it is a hope, a figment, powerful but undemonstrable, 
and only by convention reducible to arithmetic. 

Let us be just to Keynes. He, if anyone, was fully seized of this problem. 
He was the first to give it emphasis, and he stated it in the final capstone of all 
his work on the theory of employment, his article called “‘ The General 
Theory of Employment” in the Quarterly Journal of Economics. But this 
solution was to regard the schedule of the marginal efficiency of capital as 
highly unstable, capable of sweeping up and down abruptly through a great 
range, and thus of representing those strong tides of sentiment that characterise 
the inducement to invest. 

In the second half of his book Professor Keirstead draws upon a rich 
historical and geographical erudition to illustrate his theory of the necessary 
and sufficient conditions for the transformation of a technically stagnant or 
* conventional” society into a progressive and capital-accumulating one. 
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His case histories, especially that of Newfoundland, of which he has such 
intimate knowledge, give the practical problem of capital a desperate realism 
and poignancy which explain the author’s change of style between the two 
halves of his book: the first urbane, detached and abstract despite the 
author’s business knowledge, the second passionate and alive with a savage 
wit. 

It is a fact to which we, as economic theoreticians, do not give sufficient 
thought, that the greater part of modern economics is founded upon a theory, 
the theory of maximisation, marginalism and equilibrium, which was con- 
trived in the most orderly and tranquil period of one of the most orderly and 
tranquil societies the world has ever known, that of Victorian middle-class 
England and certain countries of the Continent in the generation after 1870. 
Even to-day, after the wars, revolutions, purges and depressions, the infla- 
tions, menaces and cynical political criminality of fifty years, we still base 
ourselves ultimately on the perfectly competitive, rational and calculable 
Victorian model. This fact need not surprise us. It is useless and impossible 
to throw overboard the thoughts ingrained in us by the literature of our 
subject, we can only change them by stages from within. Of this process 
Professor Keirstead has given us a deeply persuasive example. 


G. L. S. SHackie 
Unwersity of Liverpool. 


The Growth of British Industrial Relations. A Study from the Standpoint of 1906-14, 
By E. H, Puetrs Brown. (London: Macmillan, 1959. Pp. xxxvii 
+ 391. 42s.) 


Tue scope of Professor Phelps Brown’s book can best be seen from the 
chapter headings: Chapter I is entitled “ The Condition of the People ”; 
Chapter II, “‘ The Conditions of Work ”; Chapter III, “ The Development 
of Industrial Relations”; Chapter IV, “ The Development of Public 
Policy”; Chapter V, “ Institutions and Procedures in 1906”; Chapter 
VI, “ Strife, 1906~14 »; ; Chapter VII, “ Sequel and Survey.” The work 
is rounded off by a series salvar brief biographical notes on about 125 of the 
principal dramatis persone; a useful Appendix on sources; and an excellent 
index. 

Although the study is chiefly focused on the period from 1906 to 1914, 
the author inevitably has to deal at some length also with the events and 
trends of the twenty years prior to 1906. Throughout, Professor Phelps 
Brown draws on his wide knowledge of the available statistical data; and the 
interest of his work is much enhanced by his ability to express many aspects 
of his material in quantitative terms. 

His judgments are forthright, if perhaps occasionally somewhat surprising : 
he rarely (except when actually quoting) refers to his sources ; so the reader has 
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to take. a good deal on trust, since he has no means of assessing the weight 
of the evidence on which the statements are based. Some of them indeed 
seem to depend upon a certain amount of hind-sight; and it is possible that 
a more appropriate sub-title would have run: “A Study of the Period 
1906-14 from the Standpoint of 1959.’ One small detail, where 1959 
should have served the writer better, is that having defined full employment 
as being “ attained when the rate of unemployment is below three per cent,” 
he applies this term to certain phases of the trade cycle in the second half of 
the nineteenth century and to particular years, ¢.g., 1889, without mentioning 
that this percentage figure is taken from the trade-union returns which 
were virtually confined to skilled men. Moreover, he himself points 
out elsewhere that: “‘ The unskilled man was under-employed at the best 
of times. He worked on short engagements and there were gaps be- 
tween them. The sort of work he did fluctuated from day to day and the 
fluctuations were thrown on him.” Surely the use of some other term, such 
as “maximum employment,” would have been preferable; or at the least 
the words “ full employment ” placed in inverted commas to show that the 
term is being used in a very special sense. 

Taken as a whole, the book represents a notable achievement: it is 
clearly based on very extensive research, and it is extremely well written. 
The present reviewer has found it fascinating reading: it has renewed for 
him many half-forgotten memories of the years immediately before the 
outbreak of the 1914-18 war; and, particularly in Chapter VI, “ Strife, 
1906-14,” it throws a vivid light on the domestic anxieties which darkened 
the horizon of those last years of international peace. 

Everyone interested in current industrial relations should read this book 
for the insight it will give him into their historical background, and for the 
realisation it affords of the continuity of so much that might otherwise appear 
to be peculiar to our own times. 


St. John’s College, 
Cambridge. 


C. W. GuILLeBauDp 


Histoire des Théories Economiques Spatiales. By Cxaup Ponsarp. (Paris: 
Librarie Armand Colin, 1959. Pp. 202.) 


SPATIAL economics has recently followed economic dynamics in emerging 
as a separate, even if still incomplete, branch of economic theory. A history 
of its evolution is therefore most welcome to-day, particularly if written by an 
author who demonstrated in his Economie et Espace (1955) his impartiality to- 
wards the various schools. As spatial economic theories require a high de- 
gree of abstraction, many students also may prefer this historical approach, 
which traces the lines of development from author to author, to a more com- 
prehensive direct treatment of the whole subject. 
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The high degree of abstraction assists in explaining the slow evolution of 
these theories. Although many mercantilist and physiocrat writers were 
concerned with the effect of space on the structure of the economy, Thiinen 
(1826) was the first to formulate the basic problems of spatial economy (town 
and country relations, spatial price formation, distance and production re- 
lations with the associated problems of rents and incomes), and thus produced 
his famous circular pattern of supply-demand relationships. M. Ponsard 
regards Thiinen, despite his intellectual isolation in Germany, as the heir of 
much eighteenth-century thought. For this reason, some of the earlier 
work, especially that of Cantillon (1755), is evaluated. Indeed, these con- 
tributions, although not systematic, are quite outstanding in forecasting both 
modern regional theories as well as conditions of spatial equilibrium. As 
M. Ponsard’s work is focused on Thiinen and his successors, the discussion of 
the earlier works is not complete and, for example, the important work of 
Sir James Steuart (1767) is not mentioned. 

M. Ponsard stresses that, due to the impact of Ricardo’s ideas on differ- 
entials in the fertility of land, Thiinen’s concepts of space did not receive 
much attention in the following century. Despite the growing significance of 
overseas trade, neither English-speaking (for example, Marshall) nor French 
writers considered problems of space systematically, and thus spatial eco- 
nomics remained virtually a German monopoly. Even there, progress was 
slow. Weber (1909) added weight analysis, and thus prepared the way both 
for gravity models and considerations of spatial equilibrium. However, his 
assumptions on elasticities of demand and supply and on the location of 
labour and demand (pre-determined) were unsatisfactory. Despite these 
defects, M. Ponsard notes that Weber’s ideas still hold some attraction for 
countries that desire forms of autarkic industrial development, such as India. 
However, he does not refer to the interesting controversy on Weber’s theory 
contained in S. S. Balzak’s Economic Geography of the U.S.S.R. 

Predoeh! (1926) added marginal substitution concepts of these theories. 
American and British authors (Fetter, 1931; Chamberlin, 1933; Robinson, 
1931; Lerner and Singer, 1937; etc.) are shown to have made quite inde- 
pendently spatial economic observations in investigations of monopoly. 
Again independently, but partly influenced by Thiinen, in (Sweden, 
1933) contributed from international trade theory. These various threads, 
as well as the earlier work of Launhardt (1882, a reciprocal of Thiinen’s 
circles resulting in definitions of market areas), are taken up by Palander 
(Sweden, 1935), who was thus able to consider the spatial effect of markets. 
However, his theories based on Weber’s puncteoform location of production 
remained very incomplete. Loesch (Germany, 1940) overcame some of 
these difficulties with his theories of regions (incorporating differences be- 
tween agricultural and industrial distributions, hexagonal patterns of spatial 
organisations, significance of boundaries) and trade, and thus arrived at a 
scheme of spatial equilibrium. To achieve this Loesch had to adopt an 
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extreme rigidity in his exposition. This M. Ponsard regards quite rightly as 
in view of the limited material available. For this reason, 
Loesch’s work is a substantial progress report rather than a definite work on 
spatial economy. As progress since then has been limited to mathematical 
contributions (Beckmann, 1950) and applications of modern economic 
analysis (Isard, 1956; described as the main intellectual heir of Loesch), 
Loesch’s work still remains the most comprehensive presentation of spatial 
theory. 
» Despite thorough references to German literature, M. Ponsard does not 
mention the work of Christeller (1933), who pioneered in the discovery of 
hexagonal patterns of spatial organisations and hierarchies. These and other 
defects are, however, of minor significance. The work describes admirably 
the ‘evolution and integration of a complex body of theory. An English 
translation of benefit to the growing number of students of spatial eco- 
nomics is recommended. The book also contains a good mathematical 


appendix and a useful chronological bibliography. 


ALEXANDER MELAMID 
— New York University. 


A Textbook of Money. By S. Kortewec and F. A. G, Kezsinc. (London: 
Longmans, 1959. Pp. xx + 308. 35s.) 

The Economics of Money. By A. C. L, Day. (London: Oxford University 
Press, 1959. Pp. vii + 248. 7s. 6d.) 


Mercrrutty for the reviewer these two text-books are not quite on the 
same subject, in spite of a minimal differentiation of title. Mr. Day’s, 
which is an introductory version of his Outline of Monetary Economics, covers 
the field of macro-economic theory with only a little banking thrown in. On 
the other hand, the book of the two Dutch authors, who are here offering us a 
translation of the seventh Dutch edition of their work, is concerned far more 
with the institutions and practices of the monetary superstructure and how 
these lubricate, clog or thrust the capitalist economy. Old acquaintances, 
such as Gresham’s law, MV = PT and purchasing-power parity, occupy a 
moderately prominent place in the Dutch offering—dressed, where necessary, 
to conform with more recent fashions—but are entirely excluded by Mr. Day, 
who, per contra, leaves money out even from the trade cycle, confining himself 
in this matter to recounting the marriage of the multiplier and accelerator 
which Samuelson promoted and Hicks endowed with floor and ceiling. 

Methodologically too the approaches are different. Mr. Day adheres 
strictly to comparative statics. Except in the chapter on the trade cycle, 
his model moves from one plateau to another in response to selected dis- 
turbances. Professors Korteweg and Keesing, on the other hand, consider 
that the raison d’étre of monetary economics as a separate branch of study lies 
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in the fact that the system does not settle down to any equilibrium. Conse- 
quently, their model is in perpetual motion. It is doubtless largely due to 
Mr. Day’s skill that his work is of a tighter, neater construction, imparting a 
clear idea of cause and effect and laying the foundations of disciplined 
thinking. But in some part, it is perhaps also due to greater familiarity with 
and the easier handling properties of a static model—which is a reason why 
we should make allowances for those who tread a less familiar but ultimately 
more promising path. 

With remarkable self-effacement the Dutch authors attach no preface to 
their book, so we have to fall back on the blurb for a statement of intent. 
From this we gather that their claim to a niche in the overcrowded library 
shelf labelled ‘ monetary text- ” vests on their elucidation of the 
“ practical complexities ” of money, as distinct from the esoteric disputations 
about it. If this means that they offer a more detailed description of the 
mechanics of monetary operations and give greater prominence to the 
technical specifications of the monetary machine than is usual in a general 
text-book addressed to the uninitiated, the claim is well founded. From 
routine rules, designed to adjust the circulation of notes and coin in swzh a 
way that parking meters, say, do not cause a scarcity of sixpences, to the 
complexities of exchange control, a vast range of technical matter is covered. 
The rarge under the heading of payments restrictions is particularly wide, 
including such things as Schachtian clearing agreements and multiple 
exchange-rate practices. This is a valuable feature of the book which is 
enhanced by the fact that the practices described are invariably shown 
to have consequences which are fit objects for economic analysis. But as the 
authors take the world as their province, they occasionally give the wrong 
impression about practices in Britain. Here is an example at the trivial 
level: “ In a bank’s balance sheet cash and call money are normally lumped 
together ” (p. 23). More serious is the absence of any reference to liquidity 
ratios or to open-market operations in other than bills. What is trivial and 
what is serious will, of course, differ from one'part to another of the English- 
speaking market towards which this ( .nslation is aimed. 

In the light of Radcliffe controversies, the Dutch authors’ distinction be- 
tween credit operations of banks and those of other financial institutions 
bears quoting: “* A credit operation will expand the volume of money, if the 
amount obtained by the borrower does not reduce anybody else’s purchasing 
power ” (p. 33). Not that these issues are consciously ventilated in the book. 

Neglecting differences of opinion and of interpretation with the two 
peerage eet eeraentna tigate Agee ystonnr psi 
the only one—outright fallacy. It is illustrated in the following passage 
often enous of De that -aenete ta teat cand Him einghopeadlaly abe 
prices and thereby reduce [real ?] spending, thus restoring the ex post equality 
between national income and expenditure ” (p. 90). This taik of restoring 
an identity reflects a confusion between ex post identity and ex ante equilibrium 
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which crops up in a number of contexts but miraculously turns out to be a 
virtually harmless lapse. In the region of doubt between fallacy, odd 
definition and misprint falls the equation on p. 49, which makes MV equal to 
factor payments plus expenditure on final goods. 

The translator is anonymous. On the whole he has done a very com- 
patent: job. A few things which sound strange do nevertheless occur. 

és . inflation wil) be deemed to exist when there occurs an increase in MV 
that is not caused by a growing number of stages of production ” (p. 91) may 
mean something in Dutch, but what does it mean in English? Again, “ com- 
modities whose absence does not appreciably upset economic planning are 
called non-essentials ’’ (p. 211) may sound less pedantically earnest in the 
original. Or perhaps these specimens are just as bad in any language and 
should not be laid at the translator’s door. 

How Mr. Day’s book will read in a Dutch translation is anybody’s guess. 
In English, it reads so well that it will establish Mr. Day as an introductory 
expositor of a high order. A book designed for the most elementary level 
inevitably involves drastic selection and painful compromises. Not everyone 
will agree with Mr. Day’s judgment in every inst-nce. This reviewer would 
be inclined to warn students to whom he reco: nends the book that the re- 
conciliation of conflicting economic objectives and interests is not as easy as 
Mr. Day makes it appear. If, to take but one example, growth had been 
included among the objectives, the effect would have been less soothing but 
more salutary. The main point, however, is that the book can be recom- 
mended unhesitatingly as an excellent first introduction to Keynesian eco- 
nomics. 

Chapter Nine is on a rather different plane of discourse from the rest. 
There Mr. Day argues why a “ bills only ” approach to open-market opera- 
tions, a cash ratio convention and an unlimited commitment of the central 
bank to discount bills at bank rate cannot be expected between them to have 
any effect on bank deposits except through the change in the structure and 
level of interest rates, or in so far as the bills are sold to or purchased from 
holders outside the banking system. That this should have dawned so late 
in many quarters is indeed surprising, and it is no doubt Mr. Day’s justifica- 
tion for changing the level of the argument in the middle chapter of the book. 
But Professors Korteweg and Keesing, at any rate, do not give the impression 
of ever having been guilty of the fallacy that, with unlimited discounting at 
bank rate, open-market sales of bills force a contraction of bank deposits with 
a multiplier equal to the reciprocal of the cash ratio. 

In conclusion two untypical oddities in Mr. Day’s book. First, the line 
between “autonomous” and “ accommodating” capital movements is 
drawn in such a way that all short-term movements come under the heading 
of * accommodating ” (pp. 153-8). Second, the gold standard is said to 
have worked tolerably well in the pre-1914 days because price flexibility in 
traded goods was greater thanks to the fact that a greater proportion of total 
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international trade was in primary products (p. 204). (Were the elasticities 
commonly associated with primary products different in those days?) 
Joun Spraos 


University College, 
London. 


Economia Internazionale. By Giuseppe Uco Pari. (Turin: Unione 
Tipografico—Editrice Torinese, 1959, Pp. 524. Lire 4,500.) 


Tuis book is one of a recently planned series of major works by Italian 
economists on different aspects of economics. Although Professor Papi’s 
weighty volume is entitled International Economics, its contents range over 
a widely different field from that covered by most works with a somewhat 
similar title. 

The first 280 pages are devoted to general topics, such as the basic factors 
which make: for economic growth; the causation of economic fluctuations; 
the measures that can be adopted for securing greater stability. These 
matters are dealt with more on national than on international lines, although 
the interdependence of countries is stressed throughout. In the course of 
his discussion of economic fluctuations Professor Papi engages in some rather 
shadow boxing with Keynesian theories, on the lines of the controversies of 
the iate 1930s, the dust of which it might have been hoped would be laid by 
now. However, it is clear that his main preoccupation is with the per- 
versions to which Keynesian doctrines have been subjected in countries 
where productivity and the economic utilisation of resources are sacrificed on 
the altar of “‘ full employment.” 

With regard to theory, Professor Papi is very much a classical economist: 
it is with the underlying long run principles of economics that he is primarily 
concerned. His classicism is, however, tempered by his insistence on the 
immense importance of the role of the State in economic systems to-day. 
While, on the one hand, his treatment may often give the appearance of being 
elementary—he certainly, for example, leaves out of account the recent work 
which has been done in this country and elsewhere on the theory of growth 
—on the other, what he has set out to do is to concentrate on fundamentals; 
and, as Marshall showed long ago, statements which appear to be simple and 
straightforward may none the less be profound. In addition to a long 
working life as a writer and teacher of economics, Professor Papi, who is 
Rector of the University of Rome, holds an important post in the Italian 
Ministry of Agriculture, and for many years has been consulted by his 
Government on matters of general economic policy. His views command 
respect (even if not invariably acceptance), since they represent the outcome 
of long-continued observance of economic events and active participation in 
large issues of policy. 

In the second half of this large volume Professor Papi sets out at length 
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and in considerable detail the efforts which have been made in recent years 
in the direction of economic co-operation in Europe. Much space is devoted 
to the Common Market; and here he can speak with the authority of one 
who has himself taken a considerable part in the negotiations which led up to 
itsformation. It would be difficult to find a more sober or realistic appraisal 
of the opportunities, but also of the hindrances and dangers, attendant on 
this imaginative and courageous adventure. 

In writing this book Professor Papi has deserved well of the cause which 
he himself has so much at heart—the unity of free Europe, with the object of 


achieving “ greater prosperity and an enduring peace.” 


C. W. GuiLLzBaup 
St. John’s College, 
Cambridge. 


Social Accounting and Economic Models. By Ricuarp Stone and GiovANNA 
Crorr-Murray. (London: Bowes & Bowes, 1959. Pp. 88. 9s. 6d.) 


Tas slim volume may be conveniently described as a sum of A + B 
where A and B are pamphlets. A is a successor to that useful guide, Meade 
and Stone on National Income and Expenditure, which is somewhat too brief on 
social accounting. It is very desirable that the student should use the 
aggregates in the National Income Blue Books with a proper feeling for their 
inter-connections, and should in fact see them, not as elements in separate 
accounts, but as a description of an economic system. He will be helped to 
do this by the simple flow diagrams and accounts in Chapter I of pamphlet 
A, and by the idea of a “ social accounting matrix ”’ introduced and illus- 
trated in Chapter II. From this he is led gently to the idea of input- 
output analysis. Pamphlet A is written in a style appropriate for the 
ordinary first- or second-year student, and the publishers would do well to 
consolidate it with the earlier work of Meade and Stone when this is next 
revised. 

Pamphlet B, however, is addressed to a much more restricted readership 
~~-those who are interested in economic model-building and who can under- 
stand matrix algebra. It describes some simple models of production and 
of consumers’ behaviour; the former are linked to the social-accounting ideas 
previously presented, while the chapter on consumer behaviour summarises 
some of the work for which Professor Stone and his collaborators are well 
known, and presents a selection of its practical results. The exposition is 
quite clear, but it is not light reading—perhaps in part because it does not 
use the skill of the typographer to guide the eye through the jungle of 
vectors and matrices; and it may well be thought that anyone capable of 
understanding the mathematics would wish to get it from more extensive 
primary sources. The chapter on models of consumer behaviour will, 
however, find a very useful place as a guide to some of the literature, and it 
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leads up to an interesting discussion of a “ dynamic linear expenditure 
system,” with an illustration from post-war United Kingdom data. 

The puzzle remains: why should those who need A be forced to buy B? 
Why should those who want B have to buy A, which will probably be well 
known to them already? The “ package deal ” is not usually advantageous 
to the consumer. But in this case it may surely be said that it is a bumper 


package, offering two for the price of one. 


The University, 
Manchester. 


C, F. Carrer 


Problems of Capital Formation: Concepts, Measurement, and Controlling Factors, 
Studies in Income and Wealth, Volume Nineteen. By the CONFERENCE ON 
Research IN Income anDd Weattu. (Princeton, New Jersey: 
Princeton University Press for the National Bureau of Economic 
Research (London: Oxford University Press, 1957. Pp. 609. 60s.). 


Tus is a collection of fifteen papers presented at the Conference in 
October 1953, together with discussions. In the four years between the 
Conference and publication—too long even by the standards of this series— 
the best papers were circulated and lost the attraction of novelty; while some 
were published as parts of monographs and should be read in that form. 
(But the reviewer is to blame for the delay between the date of publication 
and the date of this review.) 

The volume, as expected, displays the scale of American research in this 
field, with an obvious difference between detailed notes and points of general 
interest. Part I is on conceptual and statistical problems and contains, 
inter alia, an interesting essay on certain changes in accounting techniques 
during the last fifty years by G. O. May, the doyen of the profession. E. F. 
Denison’s essay points to a fundamental difficulty in measuring capital which 
is due to quality change. For an economic theorist this is an important 
paper, as it emphasises the unsatisfactory nature of many of the estimates with 
reference to the requirements of economic theory. 

Part II is devoted to the measurement of capital coefficients and capacity, 
and is of interest, since Western economists tend to rely, for want of anything 
else, on American coefficients, though many of them are based on shaky data. 
Anne P. Carter, F. T. Moore, R. T. Bowman, Almarin Phillips and J. E. 
Hodges deal with different industries. Even in a narrowly defined industry 
there are large differences in capital coefficients. Part of these differences 
can be explained by taking into account quality differences in the product, 
differences in scale of production or geographical differences, but part re- 
mains unexplained. While the detailed problems of measurement appear 
formidable, one cannot help feeling that the more economists study these 
problems empirically, the better will become the planning decisions of 
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industry and government. This part is concluded by a valuable essay by 
B, G. Hickman, in which he demonstrates the existence of a relationship 
between the level of utilisation and the rate of growth of capacity in some 
industries. He shows that capacity begins to grow long before it is fully 
utilised. 

Part III contains papers on problems of inventory investment by Ruth P. 
Mack and F. Modigliani. These raise debating points rather than make 
important new contributions to the subject. The concluding paper by R. 
Eisner on interview and other survey techniques of investment behaviour is, 
however, comprehensive and thoughtful. It should help economists to 
interpret the results of surveys, and it should especially help in reconciling 
results obtained by different methods. There is even a possibility that by 
looking more carefully at the results of interviews the rate of interest may once 
again recover its status as a factor in investment decisions. 

T. Barna 
National Institute of Economic and Social Research, 
London. 


Pioneering in Industrial Research. By Kenpatt Birr. (Washington D.C.: 
Public Affairs Press, 1957. Pp. 204. $4.50.) 


In recent years the subject of industrial research and, in particular, its 
significance as a variable influencing economic progress, has attracted in- 
creasing attention from economists. For the most part, however, the litera- 
ture so far published has been confined to the discussion of the wider aspects 
of the problem, such as the principles governing research and ‘he conditions 
under which it is most likely to flourish. It is thus with considerable ex- 
pectancy that one turns to Dr. Birr’s book, which is virtually a case-study of 
the role which research and development have played in the twenticth- 
century history of one of America’s largest firms, and the reputed pioneer 
of the modern research laboratory—the General Electric Company (G.E.C.). 
Here, of all places, one would surely expect to find a wealth of empirical 
evidence concerning the vicissitudes associated with the origin and develop- 
ment of a research programme, and an assessment of the economic variables 
upon which the success or failure of research depends. 

Unfortunately, if the reader is seeking answers to questions of this kind 
he will be disappointed. Not that one can censure Dr. Birr for his com- 
parative lack of interest in economic affairs, as he is writing primarily as an 
academic historian “‘ with a special interest in the development of science and 
technology.” In consequence, only here and there, recorded almost as 
obiter dicta, will those well grounded in the Carter and Williams approach to 
the subject matter find much of direct appeal to them: well over one-half 
of the book, for example, is taken up with descriptions of the more im- 
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portant technical discoveries of the laboratory and the personalities behind 
them. 

This does not mean, however, that there is nothing of interest to the 
economist in this study. Chapter 1, for example, contains an admirable 
summary of the rise and present-day importance of industrial research in 
both the leading European countries and the United States. In Chapter 2, 
which deals specifically with the problems associated with the formation of 
the G.E,.C, laboratory, there are some illuminating reflections concerning 
the policy of personnel recruitment. Apparently some forty-two of the 
sixty-five prominent members in the early days had Ph.D.s, of whom twenty- 
two were recruited from academic posts. Analytical ability, curiosity, 
imagination and receptiveness were the qualities most sought after in 
applicants, and by careful selection, the payment of good salaries and the 
provision of first-class research facilities, the research institution, under the 
leadership of Willis Whitney, an able young chemistry instructor from the 
Massachusetts Institute of Technology, soon. acquired a nation-wide reputa- 
tion. Between 1906 and 1918 the total numbers employed rose from 102 to 
198, and by this latter date, with its basic policies and main lines of research 
decided, the laboratory was firmly established within both the life of the 
G.E.C. and the e.ectrical equipment industry in general. 

After the First World War the laboratory both consolidated its work on 
earlier discoveries, on light and X-rays, for example, and pioneered new lines 
of research, as in metallurgy and chemistry. Employment continued to rise 
and reached a peak of 555 in 1929. The depression necessitated some cuts 
in staff, but on the whole, save that perhaps rather more attention was con- 
centrated upon projects likely to yield quick returns, the work of the 
laboratory continued unimpeded. At no time was the national importance 
of the laboratory more clearly demonstrated than during the Second World 
War. Even by 1941, over one-half of its staff were engaged upon defence 
projects, and many and varied were its contributions towards the winning of 
peace. Since 1945 the laboratory has shared in the general expansion of re- 
search, and by 1956 it employed more than 1,300 people, of whom some 400 
were professional scientists. 

How far is it possible to assess the impact of the research laboratory 
either on the life of G.E.C. in particular or on that of United States industry 
in general? Dr. Birr does not shrink from admitting that though from 
every viewpoint the prosperity of the former has been marked and con- 
tinuous during the past fifty years, it is virtually impossible to say how far 
such success can be attributed to the growth of its research and development 
facilities as such. But he is able to suggest four main reasons for the out- 
standing pioneering work which the laboratory has undertaken: first, the 
sympathetic support, unobtrusive guidance and solid financial backing of 
G.E.C.’s management; second, the exceptional quality of the laboratory’s 
personnel and leadership; third, the sensible balance of the laboratory’s 
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research programme between basic and applied research and ‘he diversifica- 
tion of interests, as befits the needs of the electrical equipment industry; 
fourth, the ability of the parent company and its associates to exploit and 
commercialise promising inventions. ‘“‘ The research laboratory started an 
idea along the road but it was G.E.C.’s engineering skill, financial resources 
and marketing competence that created profitable lines of merchandise ”’ 
(p. 182). 

Based on documentary sources, which incidentally are extremely well 
annotated in a special appendix, Dr. Birr is to be congratulated for pro- 
ducing a very readable study. He is a lively writer, gifted with the ability— 
all too rare—of sustaining his readers’ interest amidst a wealth of technical 
detail. As a purely descriptive history of the development of the G.E.C. 
research laboratory, its major contributions and the personalities behind 
them, there is little with which one can find fault. Indeed, it may seem a 
little ungracious for an economist to offer any criticism at all. Nevertheless, 
one’ cannot but feel a sense of disappointment that Dr. Birr did not allow 
himself to offer any kind of critical evaluation of his subject matter nor 
think it profitable to relate his findings to the wider interests of industry 


in general. 
University of Southampton. 


Joun H. Dunninc 


The Ministry of Labour and National Service. By Sir Goprrey Ince. (London: 
Allen & Unwin, 1960. Pp. 215, 25s.) 


Sm Goprrey Ince held the most important posts in the Department and 
is able to speak of them. He begins with the foundation of the Department 
in 1916. But even the Ministry was not self-created. ‘The Board of Trade, 
with Sir William Beveridge, developed the Labour Exchanges Act in 1910; 
witha tentative form of unemployment insurance in 1912. In the Trade 
Boards Act, Mr. Mallon produced the reasons for Trade Boards; and Sir 
George Askwith was Chief Conciliation Officer in the Board of Trade. Sir 
George Askwith had established a semi-independent post as Chief Industrial 
Commissioner, and later the Ministry changed the old concept of the Con- 
ciliation Officers and placed those officials under the Regional Controllers. 

The other matter which Sir Godfrey fails, I think, sufficiently to stress 
is the significance of Mr. Bevin as Minister of Labour. It was he who put 
the Department into the centre of Whitehall, especially during the Second 
World War. The International Labour Office was established in 1930. 
The Board of Trade had agreed that after it was created, its relations with 
the Government should be through the Ministry of Labour. 

Sir Godfrey Ince, here, is emphatic on man-power. All persons, men or 
women, who were in employment, or could be caught into employment, 
either in industry, commerce, the professions or the Armed Forces became 
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the concern of the Ministry. In 1944, it is true, the Board of Trade took over 
questions of industrial policy and took from the Ministry the powers in con- 
nection with Special Areas and the development of Trading Estates. Against 
this, it is the Ministry who train unemployed workers in expanding industry 
or are responsible for the transfer of workers from one area to another. 

In 1939 the National Service Act was passed and the Ministry took over 
the job of recruiting. Here the object of a Master Plan had been worked out 
and the Ministry decided on the distribution between the Armed Forces, 
Civil Defence and civilian war industries. Mr. Bevin, as Minister, directed 
that women should be given the option of going into the Armed Forces or 
directed to war work. Von Speer, the first director of man-power and 
industry under Hitler, said, after the conflict, that the United Kingdom had 
made a complete and magnificent call-up of its civilian labour, and he wished 
he had had the same fortune. 

Mr. Bevin depended on the Lord President’s Council, under Lord 
Waverley, which was the final arbiter for war, to hold the balance between 
work for the Forces and economic affairs. In due time, Mr. Bevin organised 
a Committee of the British Employers’ Federation and the Trades Unions 
into a Council. All important matters of man-power and industrial rela- 
tions went to the Council; which in most affairs reached an agreed policy. 
In time, Mr. Bevin, as Member of the Lord President’s Council, was able to 
say “ what industry could do and would do ” to meet the frequent changes of 
the “ load on industry.” 

This primary duty on the Ministry made the Department suitable for 
demobilisation and resettlement. Indeed, the plans for demobilisation, 
based on age and length of service, or special qualifications for work of 
National importance, was that of the Ministry. In time, the Ministry 
joined the Board of Education and the Ministry of Agriculture, opened a 
further Education and Training Scheme and created local Resettlement 
Advice Officers which could give special help, beyond the general question of 
the Employment Exchanges. 

In May 1944 the Government announced their intention of maintaining 
a high and stable level of employment. It was under these auspices that the 
Ministry developed its training plans to fit labour for the expanding, and 
often highly skilled, employment; it also organised foreign workers and spare 
schemes for older workers at a time when the older worker was becoming an 
important factor in a man-power policy; and a special attack was made on 
the problems of men disabled during the War. An official Youth Employ- 
ment Service was created, and in 1948 a report, drawn up by the Ministry, 
the Board of Education and the School Education Department devised the 
Youth Employment Service, which was incorporated in the Employment and 
Training Act. It is part of Sir Godfrey Ince’s reputation that this report 
was Called the Ince Report. 


An Order of 1940 making strikes and lock-outs illegal and demanding 
No. 280.—vVOL. LXx. 31 
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compulsory arbitration was revoked in 1951. At some stage also, the In- 
dustrial Relations Officers were placed under the Regional Controllers of the 
Ministry. It may have been thought that a local settlement was more 
possible with officers who knew the employers and trade-union officials. 
This doctrine differed from: that under Sir George Askwith’s job—he had 
special Conciliation Officers who were “ Expert” in their functions. The 
next step in the Ministry of Labour was the transfer to them of the Factory 
Department from the Home Office. Finally, the Department took on the 
responsibility of the International Labour Office, which included Labour 
Attachés to the large Embassies. The I.L.O., set up in the Versailles Treaty, 
survived the Second World War and has been associated, as a Special 
Agency, with the United Nations. 

Sir Godfrey Ince gives special attention to the place of the Employment 
Exchanges in “‘ employment policy.” Their service has been a major test, 
for their continued existence depended upon their success, and the assistance 
given to employers, to agriculture and to local trade-union officials is freely 
supplied. Persons claiming an unemployment benefit must sign on at an 
Exchange, but many who are seeking work can find the prospects at the 
Exchange. It is significant that an Exchange, submitting labour for a 
vacancy, must do so, irrespective of race, colour, sex or belief. 

The arrangements for dealing with higher appointments are not com- 
plete, for there are many professions and many industries which have a 
recruitment officer for jobs which are claimed to be nearer to the vacancy or 
the applicant. But out of this branch of the Employment Exchanges has 
come the contact with the regular officers of H.M. Forces and with younger 
men who are suitable for executive posts in industry. Again it is part of the 
service to deal with the other men and women and with ex-regular members 
of the Forces. 

The story of the Ministry of Labour since 1916 is, in fact, part of the 
organic structure of the State, and nearly every factor of employment and 
the care of it is found in its pages. Fortunately, except for claims for un- 
employment benefit requiring a signature, all parts of it are voluntary. It 
did not happen at once. It grew up when factors demanded that it should 
grow up. The Second World War, when all the man-power resources had 
to be used, broadened the Ministry under the activities of Mr. Bevin. But 
Appendix II tells the story of the many different Ministers who fitted into 
each chapter of the story, and of other high permanent officials, among 
whom Sir James Masterson Smith curiously seems to have escaped mention. 

Witrrip Eapy 
Rodmell, 
Sussex. 
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The Brewing Industry 1886-1951. By Joun Vaizey. Published for 
Economic Research Council with a foreword by P. SaRGANT FLORENCE. 
(London: Pitman, 1960. Pp. xix + 173. 30s.) 


Tus book is to be welcomed because it is the first serious investigation by 
a professional economist of an industry whose own professional mystique has 
combined with political prejudice to discourage rational analysis. 
author’s perception and intelligence will ensure that his text will not be 
neglected. In essence, there are two inquiries in short compass: a brief 
history since 1886 (50 pages) and a more detailed examination of “ the 
industry today” (110 pages). Such a juxtaposition of historical and con- 
temporary investigation, linking analysis of the dynamics of change with that 
of structure and operation is completely justified, particularly for the brewing 
industry over which the past hangs so heavily. No economic historian can 
afford to neglect the conclusions revealed by the latter type of analysis, while 
the economist cannot be fully articulate in such an inquiry without awareness 
of the process of evolution which lies behind the present. 

It is a pity that brevity limits the historical section to being in the main an 
orderly narrative of the sequence of trends in the industry, clearly related, 
without much room for the analytical investigation (from internal as well as 
printed sources) shown in the later chapters to be applied to the historical 
evidence. In fact, there is compensation for this in the considerable retro- 
spective analysis contained in the second part of the book. From this later 
section the dominant reasons for the trends in historical evolution appear as 
conclusions. Many factors worked progressively in favour of the larger 
brewery and increased concentration in the industry: economies of scale in 
size of plant, the urge to employ plant to capacity, improving transport 
methods making mass distribution more economical over a widening area, 
rising fixed costs (particularly those of bottling plant) and aggressive national 
advertising after 1928. Other forces, more peculiar to the industry, pro- 
vided great inertia against these trends: the economics of location deter- 
mined siting almost completely at the market (except for the Burton brewers 
and Guinness); rail, lorry and recently bulk transport counteracted only by 
stages the inherent disadvantage of marketing a relatively cheap, bulky and 
delicate product over long distances; the markets were consolidated at an 
early stage in the industry’s evolution by entrenched local brewers in control 
of retail outlets, enjoying the added defence of restricted licensing after 1869 
and immobilised by all the non-economic motivations of family tradition. 
Although closely linked, there remain separate influences operating on the 
numbers of plants in operation and the numbers of firms possessing an 
independent existence. 

The chapter on costs and efficiency in the industry show the author at his 
best. They are rigorous in analysis, subtle and penetrating in argument. 
Mr. Vaizey has obviously talked at length with brewers and studied the 
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figures they have provided to excellent purpose. Brewers should be fascin- 
ated by these comments no less than economists. Essentially, the methods 
used and the answers sought depend for success upon quantitative evidence 
being available in comparable form from several firms. Hence, it is no 
wonder that the attempt to submit the concept of profits to scrutiny does not 
yield as much precision. The complications arising from reticence about 
figures, differing accounting conventions and non-brewing income would 
need a Royal Commission to unravel. Even so, the tables drawn up from 
firms’ records are amongst the most valuable evidence in the book, Events 
have been moving so rapidly in the brewing industry in the past decade that 
some parts of these investigations, which were completed in 1953, have dated 
a little, particularly those about the structure of the industry. The last 
detailed figures used are those of Leak and Maizels (based on the 1935 
Census), where the industry proved to be ‘‘ below average ” in concentration. 
The. count of subsidiaries and breweries up to 1951 has been overwhelmed by 
the stampede of firms into each other’s arms since then, latterly encouraged 
by Mr. Clore wanting Watneys and the Canadian invasion. One or two 
other recent moves by some of the most influential firms also modify a little 
certain generalisations made here, such as Guinness spreading their capital 
and interests beyond the brewers’ traditional fields of soft drinks, wines and 
spirits. It is a little odd to read in 1960 that “ attempts to sell continental 
style lager have failed.” Time and history impose their hazards on all 
judgment, however, and one can only regret the long delay in publication. 
In a book that sets out to judge and analyse one might beg leave to dispute 
some less contemporary assertions. Has modernity of equipment in fact 
proved “ not especially important ” (or does the truth of this in regard to 
vats and boilers break down when it comes to bottling plant and transport) ? 
Did the return of better times to the industry in the 1930s first come with 
rearmament (production was moving up steadily after 1932 and expenditure 
on beer by the end of 1934)? Does the high degree of family control depend 
“* primarily ’’ on the tied house ( for what of Guinness, the wine merchant and 
distilling dynasties and other examples) ? Must the general decline in beer 
consumption between the wars be just a function of relatively higher beer 
prices, without benefit of changing social habits? More remotely the firm 
and family of Home were not among the major London firms in the eigh- 
teenth century. If Mr. Vaizey provokes arguments, that is a consequence of 
the main asset possessed by any book which provokes thought. 


Peter MarTHias 
Queens’ College, 
Cambridge. 
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The Schuman Plan. A Study in Economic Cooperation, 1950-1959. By WiLttaM 
Drepotp. (New York: Frederick A. Praeger for the Council on 
Foreign Relations, 1959. Pp. xviii + 750.) 


Mr. Dresoip is no newcomer to the study of European economic 
integration. His speciality are the early stages of integration that ied to 
more. His first volume on the subject ( Trade and Payments in Western Europe, 
reviewed in the June 1954 issue of this JourNai, pp. 367-8) dealt with the 
various European payments agreements which eventually led to the forma- 
tion of the European Payments Union. The present volume deals with the 

“ transitional period ’’ of the European Coal and Steel Community from 
1953 to 1958. In the event, this turned out to be not only a transitional 
period from economic nationalism in coal and steel towards a firmly en- 
trenched E.C.S.C., but also a transitional period from integration by sectors 
towards the fairly comprehensive integration commenced by the European 
Economic Community. 

Mr. Diebold starts at the beginning. He traces the “idea” to what 
everybody said about everything that seems relevant. Some of the mots he 
collected may help harassed examiners in search of questions, such as: 
“ The difficulties of the realization of the Schuman Plan begin where the 
economic problems start.’”” While all this is we!l told, one wonders whether 
greater economy of words in the first and last parts of the books would not 
have helped to convey the author’s findings more effectively. For instance, 
tucked away amongst the 136 pages of Part One is one of the best summaries 
of the functions and powers of the High Authority extant in English literature 
on the subject (pp. 79-81). | Similarly, the 150 pages of Part Four contain, 
on pp. 649-51, a clear and concise comparison of the powers and functions of 
E.C.S.C. and E.E.C. However, the book was not written for political 
scientists and economists alone, and these two groups of readers will find 
much meat in Parts Two and Three (pp. 139-564), which deal with the 
actual processes of integration by sector. 

The history of E.C.S.C., as here recorded, shows the gradual ascendancy 
of the Council of Ministers over the High Authority. The High Authority's 
decisions just could not be implemented unless the national governments con- 
cerned at least accepted them. In practice, the High Authority had most 
authority when it negotiated with national governments and persuaded them 
of the desirability of a decision before such decision was actually taken. The 
High Authority has not really become a “ supra-national ” authority, but 
the hand-maiden of six governments with the will to co-operate within a 
specified sphere. 

Such political limitation also limits the degree of economic integration 
which is practical in coal and steel. True, there is no more discrimination 
as far as infra~Community trade in coal and steel is concerned. At the same 
time, coal and steel cannot be treated in isolation. Governments could not 
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be, and were not, expected to adjust all laws and administrative practices 
just for the sake of perfecting integration in two trades. There was no co- 
ordination of transport policies, fiscal policies and policies relating to mono- 
polistic practices. The consequence was that the conditions for intra- 
Community trade in coal and steel did not become altogether identical with 
the conditions for domestic trade in coal and stee|—-though the conditions for 
intra-Community trade became more like the conditions for domestic trade 
and less like the conditions for foreign trade. 

Thus, Mr. Diebold shows how the abolition of discriminatory railway 
rates did away with differences in the treatment of national and Community 
coal and steel, but the rates applicable to the conveyance of coal and steel 
continued to be decided by each national railway system in the light of purely 
national considerations. Taxation continued to be determined by the 
needs of national budgets, so that countries with higher turnover taxes levied 
equalising charges. Before E.E.C., even external tariffs were only made more 
alike and did not become exactly equal, so that the degree of protection 
against third-party competition continued to vary (though less than before). 
National governments could no longer apply discriminatory price controls as 
far as coal and steel are concerned, but they could control prices of goods 
containing coal and steel. These, however, are minor blemishes, even from 
an idealised free trade point of view, compared with the difficulties in con- 
ferring freedom upon those who did not want it. In this sphere the High 
Authority could only provide some elementary education, but appears to 
have produced no graduates. Steel firms could be made to write down and 
publish their prices at various basing points, but nobody seemed surprised 
when all firms quoting at a particular basing point quoted the same prices. 
Coal owners who liked to sell through a marketing board could not be made 
to compete. The High Authority could do no more than to split the largest 
of these boards into three boards, in the hope that some competition might 
develop. 

rh this, the High Authority had to tread warily in order to survive. 
It survived. On laying down Mr. Diebold’s interesting volume, one has 
gained the impression that the High Authority, throughout the transitional 
period “ did nothing in particular and did it very well.” 

F. V. Meyer 
Exeter. 


Economic Development. By Benjamin Hicotns. (New York: W. W. Norton, 
1959. Pp. 803 +- xviii. 60s.) 


Tuts book adopts a pattern that has now become almost standard for a 
development text-book: an introductory discussion of the general nature of 
the development problem and the characteristics of underdeveloped countries, 
followed by chapters on various theories of development, some historical 
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lessons, explanations of the continued poverty of poor countries and finally 
policy proposals. In covering all this, Professor Higgins’ book, like most 
others on development, is overly ambitious and inevitably superficial in 
parts, but it is superior to most texts in its strong and persistent emphasis on 
the analytical basis of the development process. While its foremost concern 
is the search for strategic functional relations, it never loses sight of the com- 
plexity and variability of development forces, 

Not only are there the usual chapters on “ general theories of develop- 
ment” from the classicists to post-Keynesians, but in addition various 
explanations of the current problems of underdeveloped countries are 
examined analytically by way of such “‘ theories of underdevelopment ”’ 
geographic determinism, sociological dualism, technological dualism, 
colonialism and the ‘“‘ backwash effects ’’ of international trade, and balanced 
growth and the “ big push.” The historical and policy discussions are also 
based on theoretical foundations. 

Although this analytical emphasis is commendable, the content of the 
analysis is disappointing in several respects. An inordinately large part of 
the theoretical material consists simpiy of summaries from the existing 
literature—despite Professor Higgins’ prefatory claim that this book reflects 
his own conclusions “ rather than those of other writers in the field and is 
less of a digest of the literature than most textbooks.’’ These condensations 
frequently take the form of long direct quotations, are presented with little 
explication or extension, and range rather indiscriminately from the esoteric 
to the most elementary. Many of the summaries will be meaningless to 
most undergraduates, and the original sources themselves would be more 
stimulating for advanced students. 

Where the author’s own conclusions do enter, they may be less than fully 
convincing to many readers. It is stated that ‘‘ the major thesis of this book 
is the need to break out of the traditional mold of economic thought when we 
come to analyze the process of economic growth.” To accomplish this 
Professor Higgins lists his own requirements of growth theory (pp. 766-7): 
we must “handle discontinuous functions”; ‘‘ work with multisector 
models”; deal with ‘feedback mechanisms, not equilibrating adjust- 
ments”; ‘‘ population growth, technological progress, and perhaps cultural 
change must be included as integral parts of the analytical system”; “ analy- 
sis must ‘he conducted in terms of group reactions rather than individual 
choice’; “every significant problem has to be handled in terms of a 
general system rather than by a partial equilibrium analysis”; and “ the 
process must always be put into time and analyzed in terms of model sequence 
and linkages.” 

One may agree to all these requirements, but this book actually provides 
only a slight advance towards their realisation, The formidable list of 
desiderata is disposed of more by resort to metaphors and picturesque phrases 
than by conclusive argument. What Professor Higgins has done in a negative 
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vein, however, is to cast extreme doubt on traditional marginal analysis 
and equilibrium theory. In so doing, he places most emphasis (too much 
emphasis in this reviewer’s opinion) on capital accumulation and capital— 
output ratios, technological dualism, entrepreneurial motivation and the 
“backwash effects” of international trade. From his own synthesis of 
theories of underdevelopment, Professor Higgins concludes that “‘ there are 
only two ways of accelerating economic growth. One is to increase the 
level of p=: capita investment, the other is to reduce the incremental 
capital-output ratio” (p. 471). He also argues that “ only a rapid change 
to extensive, mechanized agriculture, with enough industrialization to 
absorb the population displaced from the rural sector, will assure a take-off 
into steady growth ” (p. 455). 

In general, the policy discussion is rather narrow in its attack on “ gradual- 
ism ” as an approach to development policy, and in its alternative support 
of a “ big push ” through government intervention in the decision making 
process. Although the case for heavy development planning may be 
pertinent for some countries, its advocacy in this book falls short on two 
counts. On the analytical side the case has been biased by reducing almost 
all the required improvements to the requirement of capital formation. 
Other requirements are mentioned, but the emphasis on investment is so 
strong that a reader may be left with the impression that all that the poor 
country needs is capital expenditure and that the major, or even only, policy 
question is to find ways by which the capital expenditure can be timanced. 
And on the applied side, the ability to plan and the capacity to administer a 
long-range development program are simply assumed to exist, with little 
pause over recent experiences that have revealed the premature character of 

planning and the resultant poverty of planning in many poor countries. 
' In short, students who rely on this text should also be made to realise how 
much relevance traditional analysis can have in illuminating development 
problems, and they should be aware of the counter-arguments against 
development planning. Provided this balance is achieved, this text may 
serve as a lively and competent survey of the economics of development. 
Geratp M. Merer 


Wesleyan University, 
U.S.A. 


- 


An Economic Survey of Northern Ireland, By K. S. Istzs and Norman Cutu- 
BERT. (Belfast: H.M. Stationery Office, 1957. Pp. xxvi + 646. 35s.) 


No economist who has visited Ulster could fail to be fascinated by the 
economic problems of this remoter part of the United Kingdom. Un- 
fortunately, once back in Great Britian, it is very easy to forget Northern 
Ireland’s special problems. Most official statistics lump Ulster in with the 
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rest of the United Kingdom and, as we page through the Monthly Digest of 
Statistics, the only significant fact about Northern Ireland which strikes us is 
the (inevitably high) unemployment percentage. This book deals with the 
economic problems of Northern Ireland and, in addition to the main text, 
there are seven appendices on such topics as saving and changes in the labour 
force. Perhaps the most interesting of these is Appendix G on cyclical 
variations in the linen industry, mainly during the inter-war years, by 
William Black. 

The survey originated in a suggestion by Sir Roland Nugent that it might 
be helpful to make a study of the Ulster economy based on independent 
academic research. There is no attempt to make policy recommendations, 
nor to show why, with all Northern Ireland’s disadvantages, real income 
and employment are as high as they are. One important result of the survey 
is that the authors have been forced to fill some serious gaps in Northern 
Ireland’s economic statistics, for example, the absence of indices of wages, 
earnings, export prices and estimates of such aggregates as total personal 
incomes or investment. This task has been carried out with great diligence 
and efficiency, enabling the authors to make a detailed comparison of the 
economies of Great Britain and Northern Ireland. 

Judged purely by its success in assembling the main facts about Ulster’s 
economy, this is a first-rate piece of work, ‘Though the authors did jib at the 
difficult task of calculating the invisible items in the balance of payments, 
they have made useful additions to statistical knowledge in their studies of 
civilian income and savings for Ulster. From these figures and from 
previously — ones, the essentials of Ulster’s economic problem are 
clear. 

Rndasine pine histo terhy deglte Chtinapt the assertion (p. 16) that in 1949/50 
44°, of incomes in Ulster were below £50 per annum turns out to be merely 
a rather delightful misprint. The unemployment percentage as we know 
only too well is high, and the industrial structure very narrow. As much as 
25% of the population is engaged in agriculture. In manufacturing in- 
dustry, nearly half the men are in shipbuilding and engineering, including 
marine engineering; nearly half the women are in the linen industry. This 
concentration of employment in industries which have always been prone to 
depression and which now probably rank among Britain’s declining in- 
dustries, explains the unemployment problem of Northern Ireland and gives 
little hope for the future. Location policy has helped to move new firms 
to Ulster; indeed, it accounts for a very high percentage of extra employ- 
ment created since the War. Even so, too few extra jobs have been created 
so far. 

The basic reasons for Ulster’s paucity of manufacturing industries lie in 
her lack of a large domestic market and the virtual absence of raw materials 


and of indigenous fuel—except peat. As a result, transport costs, especially 
for coal, are high, and indeed coal is subsidised for large industrial users. 
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The authors display great thoroughness in analysing and explaining these 
facts and considerable courage in their attacks on “ monopoly” prices 
charged by Cross-Channel carriers and Belfast coal distributors, and in the 
virtual admission that large-scale migration to Great Britain must and will 
continue (p. 348). For the rest, they are forced to prescribe more subsidies 
or more public works and even to toy with such desperate remedies as a 
cut in real wages intended to increase employment in the export industries. 
However, they conclude that, when multiplier effects are allowed for, the net 
result even on employment might well be negative, particularly in view of 
their interesting conclusion that the income multiplier in Ulster is probably 
not greater than one and may be less. 

One comes away from this book resigned to accepting Ulster for the fore- 
seeable future as Britain’s nearest poor relation and with the distinct im- 
pression that being debarred from making policy recommendations repre- 
sented no real hardship to the authors of such a depressing study. Un- 
fortunately, the authors’ assiduity in collecting and analysing information is 
not matched by an ability to present it in a clear, concise and attractive way. 
The reader finishes the book feeling that what has been said could have been 
put infinitely better and more effectively in a book of about half the length. 
The authors cannot fairly be accused of being unable to see the wood for the 
trees; they do at various points pick out the key problems and set out 
possible solutions. Yet they manage to present the book so that these 
occasional attacks of clear-sightedness are swamped by a flood of verbosity. 

One reason for this is an inability to prune. The book must surely con- 
tain every fact about Ulster that the authors have collected, whether im- 
portant or merely mildly informative. Some of the ninety-odd statistical 
tables and the thirty-four charts in the text might have been relegated to the 
appendices or else scrapped altogether. The 429 closely-printed pages of 
the main text could have been cut to about half this length without the loss of 
any vital point of substance. For the whole is unforgivably prolix, and there 
is a great deal of repetition, some of it unnecessary and some caused by the 
inevitable need to remind the reader of what was said before, several thousand 
words back. 

The student of Northern Ireland will find this book a mine of information. 
For anyone else, the task of struggling through it will probably prove too 
frustrating and exasperating. Fortunately, Chapters 17 and 18 contain the 
essence of the facts about Ulster and an analysis of their policy implications. 
They are also much better written—probably because the authors finally 
appear to abandon their unequal struggle to keep out jargon, presumably in 
a vain attempt to make the Look attractive to the general reader. Anyone 
who does read these chapters will find the problems of Northern Ireland com- 
pelling and saddening. Ulster represents both a disappointment and a 
challenge; her problems, once understood, have immense intellectual 
fascination. It is unfortunate that Messrs. Isles and Cuthbert, despite all 
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their undoubted effort and persistence, should have failed so lamentably in 
presenting these problems in a stimulating and challenging way. 
D. C. Hacuz 
The University, 
Sheffield. 


The Canadian Economy: Prospect and Retrospect. By Ricuarp E, Caves and 
Ricwarp H. Hotton. (Cambridge: Harvard University Press 
(London: Oxford University Press), 1959. Pp. xxii + 676.) 


Harp on the heels of the many-volumed Royal Commission on Canada’s 
Economic Prospects (Gordon) Report, John Stovel’s revision of the Viner 
literature on Canada’s 1900-13 boom, and Firestone’s giant statistical study 
of the four-score years since confederation, comes this independent view of 
almost two hundred years of development, ten of them still in the future. 
The second half of the present volume consists of a series of chapters based 
on reports to the Canadian Pacific Railway, who in 1955 retained a team of 
economists to estimate the location of economic activity and demand for 
railway transportation in 1970. The authors, leading members of that team, 
have condensed the numerical estimates, bolstered them with analytical and 
historical material, and prefaced the whole with Part I, a 250-page ‘‘ Retro- 
spect’ of Canadian economic development. Indeed, if they had done 
nothing more than this threading together, on the strong strand of their 
analytical versatility, the anarchic Canadian historical and theoretical 
literature, they would have performed a great service. 

In Chapter 2 they isolate three “ strategic factors” in Canadian develop- 
ment: the role of staple exports; the absorption of population growth; and 
the meaning of “‘ maturity” in a primary-producing economy. Of these, 
the staple theory of development (that newly settled countries are not trans- 
formed from self-sufficient agriculture to a balanced blend of primary, 
secondary and tertiary production, but specialise at once in exporting a 
“* staple ’’ which is replaced or augmented by later staples; and that the 
pattern of national development is explainable by the requirements and 
characteristics of the staple trade) forms the mortar for most of the volume. 
Its implications are ingeniously worked into a short-run theory of year-to- 
year fluctuations (Chapter 3) and two impressive statistical studies. in 
Chapter 4. The first of these depends on a condensation and inversion of the 
forty-two-sector 1949 input-output table. The natural resource industries 
are left unaggregated, and tables are presented to show the strong sensitivity 
of the secondary industries to fluctuations in export demand for primary 
products and the weakness of the opposite linkage. The second is an 
econometric model for 1901-55, which applies Chapter 3’s short-run rela- 
tions established to long-run growth, While shortage of data frustrates this 
attempt, the attendant discussion does give proportion to the authors’ view 
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of the determinants of both fluctuations and growth, (However, I would 
object that, contrary to Sutton, industrial productivity increased during most 
of the period 1945-50; see the Hood-Scott study for the Gordon Com- 
mission, Appendix 5 F. And I doubt the gain from an input-output study of 
compensatory fiscal policy based on the non-compensatory 1949 pattern of 
government capital expenditure.) 

In Chapters 5 and 6 (after some hit-and-run history which must leave the 
foreigner still confused about the Hudson’s Bay Company, colonial status 
and the various transcontinental railways), the authors consider systematically 
the changing structure and fortune of four main regions by isolating each 
region’s manufacturing-employment multiplier for each primary staple. 
Tertiary-employment multipliers are also estimated. The successive 
booms in Alberta respond well to this treatment, as does agricultural central 
Canada. Some promising pages on the persistently slow growth of the 
Maritimes use foreign-trade multipliers on Ontario—Maritime trade, but 
end inconclusively. (Keirstead’s analyses are not referred to; and on p. 
168 surely the multiplier Z/(s + m) > 1, if m = 0 and s < 1—in any case 
have not Regions A and B reversed their roles?) Indeed, the meaning of a 
staple employment multiplier is not made clear. If it includes makers of 
farm machinery should it not also include supplies to the petroleum and the 
Maritime logging industries? And should it include employment that would 
have grown without the staple, in Alberta oil processing or British Columbia’s 
grain-trade? But these are caveats—the authors’ use of the staple approach 
is very skilful and stimulating here, as in the succeeding Chapter 7 on 
government policy affecting development. 

The 400-page “ Prospect ” in Part II (introduced earlier by Chapter 1, 
on methodology) rises logically from Part I. There is no space to mention 
the detailed procedures and assumptions, which are admirably explained 
throughout. Population and labour force are forecast, multiplied by 
expected productivity, and the resultant gross national product estimate 
divided among final-demand items, including exports. These in turn are 
multiplied by an inverted 1970 input~—output table to obtain estimates of the 
output of each of sixteen industries, and imports—a most impressive under- 
taking. These then become the controls for six chapters forecasting (in 
regional detail) the main lines of development of each industry. Three 
comments may be suggestive of their content. 

First the population prediction (from 1955) seems verified by preliminary 
1960 data: growth by about 15% to almost 18 millions. Now the authors 
forecast it will grow to 21 millions in 1970, at only half the previous rate. 
They argue that by then the staple economy can absorb only 40,000 net 
immigration per year. This seems low, for recent figures show that even 
1959 (with 9% unemployment) absorbed 58,000 net. 

Second, the authors’ discussion of their forecast of output per man year, 
which gives the impression that their 1970 gross national product will also 
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be on the bearish side, is slightly misleading. First, their rate of produc- 
tivity increase is lower than that of the Gordon Commission, not because 
they are more pessimistic, but because they have stated it in years instead 
of man hours (neglecting the declining hours in the work-year). Second, 
they predict a drastic migration, by 1970, of 20% of the farm labour force 
into more productive occupations. Consequently their 1970 gross national 
product is a scant 4%, less than the Gordon Commission’s. 

Third, government expenditure, investment, consumption, exports and 
many particular industrial items are forecast from trends fitted to past data. 
Where statistics are too skimpy, parameters are expertly transplanted from 
foreign (chiefly United States) studies. Procedures are clearly set forth, and 
difficult assumptions convincingly rationalised. I feel, however, that, as 
exemplified by the service- and forest-industries chapters, there was rather 
too resigned an acceptance of poor official series on employment or output. 
After all, census studies of distribution and provincial reports and micro- 
economic studies of forestry do exist. Even if these cannot be used to carry 
United States parameters forward, they are better than fitting trends to in- 
consistently defined national totals. 

By reconciling in Chapter 20 their regional estimates, the authors provide 
three consistency checks on growth of production: geographically, by input- 
output and by expenditure. Although they recognise that consistency may 
only mean circularity, it is an astonishing achievement even to avoid being 
grossly inconsistent. But an astonishing achievement cannot by itself make 
Part II interesting except to specialists, even when a bright style is adopted. 
The retrospective Part I of the work, on the other hand, will be consulted for 
some years, for it is a first-class study of national and regional growth. 

Antuony Scorr 
Cambridge. 


Dynamic Changes of Income and its Distribution in Japan. By C. TakaAHasui, 
in collaboration with R. Iocur and K. Ems, (Tokyo: Kinokuniya 
Bookstore, 1959. Pp. 182.) 


ProressoR TAKAHASHI and his collaborators have made a painstaking 
effort to collect and analyse all available data on income distribution in 
Japan. The information is based mainly on tax statistics. Modern forms 
of taxation were not introduced until the last years of the nineteenth century, 
following the break-up of the feudal system, and the scope of taxation became 
gradually wider. Data became abundant after the Second World War, 
when tax statistics were supplemented by family-budget surveys and welfare 


The authors lean heavily on the application of Gibrat (log-normal) 
distributions which appear to fit the data, at any rate for the higher ranges 
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of income to which tax statistics relate; it is interesting that Gibrat himself 
commented upon pre-1914 Japanese data in his celebrated work. 

The results of the analysis are difficult to interpret because of the gradual 
change in the nature and scope of the data. On the whole, the authors feel 
that there has been no long-term change in income distribution. Wars and 
calamities tended to cause increased inequality, which was then in subse- 
quent years reduced. The post-war radical measures probably brought 
about increased equality but, as taxable income increased from 16% to 
over 50% of national income, the authors are not quite sure of this. Most 
of the analysis concerns the cyclical pattern of income distribution, and on 
balance evidence is adduced to support the view that in boom years in- 
equality is higher, chiefly because profit incomes fluctuate more than wage 
incomes. 

This is an authoritative work, and as such it is written for the specialist. 
In spite of the imperfections of data, it is possible to draw some conclusions, 
and it would have been useful had the authors done so more clearly. 

T. BARNA 
National Institute of Economic and Social Research, 
London. 


The Economic Growth of Hong Kong. By E. Szczeranix. (London: Oxford 
University Press for the Royal Institute of International Affairs, 1958. 


Pp. xiv + 186. 25s.) 


Few regions have shown more rapid economic growth and structural 
change in the decade or so after the end of the Second World War than 
Hong Kong. Despite the decline of the Chinese entrepot trade, the scarcity 
of land and raw materials, the economic and social problems accompanying 
a population increasing rapidly through natural increase and refugee 
immigration, despite, above all, the uncertain political status of the area, Hong 
Kong has become one of the most industrialised and prosperous regions in 
Asia. It is Mr. Szczepanik’s aim to provide both a descriptive outline of the 
econemy, statistically illustrated, and an interpretation of the causal forces 
in the industrial revolution. 

The picture that emerges is of an economy shocked into growth and 
change by certain powerful stimuli. The author sees the main stimuli in the 
pressure of population and the necessity to replace the lost entrepot trade by 
a new trade in exports indigenously manufactured. The leading sectors 
were building and textiles. About the latter we in Britain need little 
reminding. In 1956 textiles accounted for one-third of the working force in 
registered factories and 60%, of the value of exports. The manifest inade- 
quacy of Hong Kong housing, however, tends to make one forget the amount 
of building which has been undertaken. Between 1948 and 1956 no less 
than 5% of the national income went into building and construction. In the 
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wake of this boom followed ancillary industries such as cement, bricks, 
furniture, paint and electrical appliances. Hong Kong, like Japan, has also 
been quick to adopt new industries ranging from cameras to plastics. 

Even allowing for the dubious accuracy of some of his figures, Mr. 
Szczepanik’s evidence of economic expansion is convincing. The reasons 
for the remarkable response of production factors to the demand stimuli are 
more interesting. Apart from the provision of some essential social overhead 
capital, the government’s role was passive. To private enterprise must go 
the chief credit for economic progress. The key to Hong Kong’s achieve- 
ments seems mainly to be found in three facts. First, the colony was 
fortunate in having an adequate supply of vigorous, innovating Chinese 
entrepreneurs, some of whom came from the mainland. Second, the labour 
supply was elastic, wages comparatively low and stable and the workers 
diligent and well trained. Third, much of the capital for development has 
apparently come from abroad, not in the form of aid from international 
bodies, but from non-government investors. On the sources and motives of 
this foreign investment the book, unfortunately, throws little light. 

There are some criticisms one might make of Mr. Szczepanik’s study. 
Covering as it does so wide a field in so short a space it is bound at times to 
be very superficial. ‘The author has a penchant for Rostowian jargon which 
adds little to his argument, and he wrongly places the British industrial 
‘* take-off ”’ in the mid-nineteenth century (p. 71). In the last section there 
is an attempt to apply sophisticated growth analysis to the Hong Kong 
situation, which suffers from the inadequacy of the data. I doubt, for 
example, whether the estimate of a capital-output ratio of 2 is meaningful 
or realistic in view of the extent of investment in building and social overhead 
capital. Despite limitations of this sort, the book is a valuable pioneering 
contribution on a neglected and worthwhile topic. 

W. J. MacPHERSON 
Gonville and Caius College, 
Cambridge. 


The Road to Self-Rule: A Study in Colonial Evolution. By W. M. Macmitxan. 
(London: Faber and Faber, 1959. Pp. 296. 35s.) 


Pr.orEssoR MACMILLAN claims that his book fills a gap in that there has 
hithe .o been no broad historical assessment of the British impact on what he 
calls the “ less mature”’ peoples. The existence of the gap is beyond dis- 
pute. So far, most interpretative studies of British colonial policy towards 
dependent peoples have made generalisations from purely regional data. 
Furnivall, for example, built up his concept of the colonial plural society 
from an analysis of the effects of the western impact on South-East Asia. 
Yet Professor Macmillan falls into the same trap. He limits his grand review 
of British colonial policy and practice over the course of three centuries to 
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those particular countries he has lived in, visited or knows especially well. 
Most of his book is about South, East and Central Africa and the West 
Indies. Ghana and Nigeria get only very cursory treatment and the Asian 
have been omitted altogether. Professor Macmillan’s reasons 
ior-dimregerding ‘Asis ‘are idissynoratic, to eny the lenst. The claim that 
* British rule in India was never colonial” (p. 26) seems to be based on an 
original though bizarre concept of empire. This exclusion of Asia makes his 
ambitious survey extremely lop-sided, especially when he comes to discuss 
the British response to colonial nationalism. 

Even as a work on Africa the book is rather a disappointment, coming as 
it does from so distinguished a pioneer of social studies in South Africa. The 
no-man’s land between Hailey’s giant survey and the microcosmic case 
studies being proliferated by the social scientists in the field badly needs to be 
put into focus for both the student and the general reader. Unfortunately, 
Professor Macmillan's survey is too personal and discursive in approach to 
make a good text-book and too much of a recital of well-established facts to 
interest informed students of African politics and economics. There is also 
much in the didactic and rather self-opinionated style of writing which may 
irritate those who have hitherto admired the vigour with which the author 
usually expresses himself. 

The central argument of the book is that the colonial question is basically 
social and economic. On the tacit assumption that the British impact 
on “ backward” peoples has been wholly beneficent by raising them to 
Western standards and values, Professor Macmillan argues that two right 
courses of action have always been open in the two main situations that have 
arisen. In societies with large white-settler groups the “ less mature ” 
peoples can throw off their backwardness by gradual absorption into the 
society of the settlers. This is what was intended by the Cape Liberals and 
the policy has failed only because of an insensate conflict within the white 
community itself. In countries without large settler groups only a very long 
colonial apprenticeship can lay a proper basis for the apparatus of modern 
states. This is what has happened in the West Indies, where Professor Mac- 
millan thinks British colonial policy has achieved its most striking successes. 

There is, of course, much truth in what Professor Macmillan says. Both 
British and African leaders have tended to view colonial rule too much in 
the purely political terms of the American revolution. There should be no 
false modesty about asserting that the under-developed countries best fitted 
to survive as reasonably well-run new states are precisely those which have 
experienced the longest period of political subjection to British colonial rule. 
And economic growth has undoubtedly been rapid in those territories with 
large settler groups. The difficulty is that Professor Macmillan is a ration- 
alist who defends his position by shutting his eyes to the force of irrationalism. 
He refuses to accept the strident anti-colonialism and racialism of to-day 
and the final conviction of the colonial powers that modern empires do not 
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pay as significant factors in his rather simply formulated equation. It is 
surely too late in the day to remind those responsible for the future of East 
Africa that recent experience in other parts of Africa may suggest that good 
government is better than self-government. And as for Cape liberalism as 
the way out of the tragic imbroglio in the African plural societies, is it not 
being flatly rejected by Europeans and Africans alike? It is a pity that in- 
stead of lamenting that British colonial rule was not amended rather than 
ended Professor Macmillan did not give us a proper analysis of African 
nationalism. His treatment of it is decidedly sketchy. Little is said: about 
urbanisation and the uprootedness of the dlites, Nothing is said about 
regional economic disparities. And the analysis of indirect rule breaks no 
new ground. 

There are also a few slips. It is not true to say that debt-slavery was.“ an 
almost peculiarly Spanish American phenomenon ”’ (p. 13), It was wide- 
spread over much of South-East Asia. The grant of universal adult 
suffrage to Jamaica in 1944 was not an “ unprecedented step ”’ (p. 214). 
It was given to Ceylon as early as 1931. And can it be said that “ the 
broodings ”’ of Marx “ took no account whatever of the colonial. field ”’ 
(p. 25) when there is so much evidence to suggest that he was engrossed by 
the impact of British rule on Indian society ? 

F. G, CarRngn 

Institute of Commonwealih Studies, 

Oxford. 
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NOTES AND MEMORANDA 


SCHEDULE “A” INCOME TAX 


AN agitation for the abolition of Schedule “ A” Income Tax on houses 
occupied by their owners has gained much strength recently. All Labour 
and Liberal M.P.s support it, and some Conservative Back-Benchers. 
Abolition is defended on the ground that it would encourage a “ property- 
owning democracy’ by inducing tenants to buy their homes. Would it 
have this effect, and is it in other ways justified? Let us see. As an 
illustration I assume three men Tom, Dick and Harry, each earning £1,500 
a year, and living in houses rented at £100, purchase price £2,000, and tax 
£20 per annum. Tom has nothing apart from his salary, Dick gets a 
legacy of £2,000 from an aunt and buys his house, Harry has saved 
enough (having no family) to buy stocks yielding £100 a year. Why should 
not Dick pay the same tax as Harry? Each has £100 more than Tom. 

Dick was fully aware of the £20 tax when he bought his home, and he 
paid so much less for it in consequence. Free of tax it would have been 
worth £20 multiplied by, say, fifteen years’ purchase, or £2;300. Is there 
any reason why the House of Commons should make him a present of this 
£300, which other tax-payers will have to make up? Note at this point 
that abolition will not encourage tenants to buy, because they will have to 
pay the extra £300. If the Chancellor of the Exchequer announces on a 
Monday that he is abolishing Schedule “‘ A” tax all saleable houses will at 
once be worth so much more to their present owners. Therefore abolition 
will mean an immense endowment of property at the tax-payer’s expense, 
an odd proposal to come from Socialists. With some six million owner- 
occupiers it is, no doubt, a vote-catching proposal. 

Most people, probably, think of Schedule “A” as a special tax on 
houses; it is in fact only the first of five schedules under which incomes are 
assessed. Whitaker explains that the assessment is made on the “ annual 
value of Houses, Lands, Tenements, etc., including houses occupied by the 
owner.” Allowances may be claimed for repairs, whether executed or not, 
as well as for insurance and agent’s charges. Up to £40 the allowance is 
one-quarter, then it falls gradually to one-sixth. From recent statements 
in the Press it appears that many owners fail to claim these allowances; but 
this can hardly be made a reason for abolishing the tax. 

All persons who draw an income from property of any kind have one 
general grievance—the high rate of Income Tax in time of peace. One 
hundred years ago the rate was 9d. in the pound; it sank to 2d. in 1875-77, 
and rose to Is. 3d. during the Boer War. Even the Kaiser War did not send 
it above 6s.; why should it now be as high as 7s. 9d. in the £, the awkward 
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fraction of ¢4 of a pound? No doubt there are two chief reasons: (1) the 
huge Government expenditure on Defence, Education and the “ Welfare 
State”; (2) the large proportion of individual income which escapes 
assessment and taxation. “ Differentiation,” i.., a higher rate of tax on 
“* investment income,” was introduced because a Select Committee reported 
that it was “ certain,” while ‘ earned income ” was “ precarious.” This 
was in 1906, and the distinction had some meaning then. But the two 
World Wars and the depreciation of the pound sterling have altered the case 
entirely. Much property was destroyed by the two Wars, many old in- 
vestments, ¢.g., Consols, pay the same nominal interest or dividend in 
depreciated pounds and less seven times as much tax. Wages and salaries, 
on the other hand, have been raised constantly to balance the fall in the 
buying power of the pound. 

One objection to Schedule “ A ” is that it is assessed on what the objectors 
call “ notional income.” Perhaps this argument might be carried much 
farther, so that other notional income may be brought under assessment. 
Tax is, as a rule, levied only on income received in cash, yet many workers 
get most, or a large part, of their remuneration by indirect payments. 
Thus secretaries, managers, schoolmasters, Fellows of Colleges, matrons, 
employees who “ live in,” and others, are paid “ indirectly ” by free board 
and lodging, free meals or rooms and so on. 

For many persons the cost of board and lodging is the first and largest 
call on their income, and if they “ live in” it may also be their main re- 
muneration. But it escapes assessment; consequently, other tax-payers 
have to make up the revenue thus lost. Am I wrong in asserting that the 
most urgent change in our Income Tax law is the assessment of all forms of 
income ? 

Jj. E. Aten 
Cambridge. 





SIR ROY HARROD’S SECOND ESSAY 


WHEN you believe you have successfully laid a ghost," it is always a little 
disappointing, even after a lapse of ten years, to return to the empty house 
it once haunted and find it still rattling its bones. The bones to which I 
refer are described by Sir Roy Harrod as “ an inexpugnable yardstick for 
cardinal measurement of the rate of decline in the utility of income as income 
rises’; ® and the rattle is achieved by taking a worker, fixing a target output 
to be produced in a working day of given length and then varying both the 


1 J. de V. Graaff, ** Mr. Harrod on Hump Saving,” Economica, February 1950, pp. 81-90. 
® R. F. Harrod, “‘ Second Essay in Dynamic Theory,” Economic Journar, June 1960, para. 21, 
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basic rate of pay and the piece-rate in such 2 manner that the target output 
ig just maintained. 

It usually seems less pretentious to attempt the impugnment of in- 
expugnable things in small print. That is the course I shall adopt.’ It will 
be seen that the bones rattle noisily only if the marginal disutility of work is 
assumed independent of income. In general, of course, this assumption is 
inadmissible, I leave the matter there. 

The fundamental “ supply ” equation of the Second Essay depends for its 
interest on the possibility of guessing the size of the ghost, ¢, correctly defined 
in para. 14 as the elasticity, over the relevant range, of the schedule depicting 
the marginal utility of consumption, but incorrectly referred to almost every- 
where else, and especially when it comes to rattling the bones, as the elasticity 
of the schedule depicting the marginal utility of income. The distinction, 
surely, is fundamental, and of particular relevance when what one really 
wants to know about is the behaviour of savings, defined as the difference 
between income and consumption. That, too, I leave there. 

I turn instead to view the “ supply ” equation as a whole. It states that, 
in equilibrium, the natural rate of interest is equal to the natural rate of 
growth of income (it should actually be “‘ consumption”’) per caput, divided 
by ¢. It is, of course, quite irrefutable. Not one of these quantities is 
observable. Not one occurs in nature. We have not one ghost, but three. 
Two have no bones to rattle. The third is condemned to rattle silently. 
What are we to make of it all? 

- What we should make of it is this. Dynamic economics will not itself 
experience the growth it professes to deal with unless its equations are set 
out, and its theorems stated, in terms that have some empirical content, so 
that they may, in principle at least, be tested against the facts they purport 


1 Let the basic rate be g and the piece-rate be , so that the worker’s income, y, is px + g when 
* units are produced. The target output is fixed at x = x9. 
The worker maximises U(x,y) subject to 


EVES Cl Pee eae rr ee 


The first-order conditions are: 


We ROE oe oes tameers « ears + «OR 
sok 3 eres pele sere 


where A is a Lagrange multiplier, 
Now the elasticity of the schedule depicting the marginal utility of income is 


i 
v ‘Un 
so what we want is an expression for U,/U,, in terms of observable quantities. 


We proceed by differentiating (1), (2) and (3) totally and then setting dx = 0, as the target 
output is to be maintained at «. Solving, we readily obtain 


—U,JU gy = (> + Oey Uy)(Oul@p)* 


Experimental variation of p and ¢ can tell us ail about ay/@, but nothing about the elasticity 
unless U,, = 0—that is to say, unless the marzira! disutility of work is independent of income. 
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to explain. Failing that, we might just as well squat down on our haunches, 


like real witch-doctors, and throw bones instead of rattling them, I wonder 
if our predictions would be noticeably worse. 


Cape Town. 


Jj. pE V. GRAAFF 





COMMENT 


_ 1, I map rashly supposed that it was intuitable that my analysis implied 
that the marginal disutility of work of variable intensity, always supposing 
that the length of the working day (or of the working year) is rigidly fixed, is in- 
dependent of income; but I am glad to see this confirmed with the aid of 
a Lagrange multiplier. While many quantities in economics are mutually 
interdependent, some are taken to be exogenous. 1 would suppose that the 
marginal disutility of work, subject to the above proviso, is one of the latter. 
I therefore take the “of course’’ in Mr, Graaff’s second paragraph as 
unwarrantable. 

2. I fully admitted in my article that it is a defect in ¢ that it is not 
precisely measurable. I suggest that the limits within which its value is 
conjecturable are not too wide to defeat most practical policy proposals. 
This cannot be stated of all the values used in theoretical discussions, It is 
true that the natural rate of interest depends on the value of growth of 
consumption, not on that of income; but it was stated (p. 282, top) that in a 
dynamic equilibrium the rate of growth of consumption is equal to the rate 
of growth of income; and that was taken for granted in what followed. 

3. In his penultimate paragraph Mr, Graaff refers to three quantities 
not observable. As two of these are desideraia, they are naturally not 
observable. 

However, if policy makers are to influence the current rate of interest on 
the lines of my analysis, they must frame some estimate of the prospective 
natural rate of growth, They will, of course, be subject to margins of error 
here. Values that can be assessed only with margins of error of a certain 
size may be of far greater importance, both for economic theory and practice, 
than the values having smaller margins of error, All values have some 
margin of error, including the value data given in records of the past. 

R. F. Harrop 

Christ Church, 

Oxford. 
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RESPONSE TO PRICE IN AN UNDER- 
DEVELOPED ECONOMY 


Messrs, Baver AND YAMEY’s note! in the December 1959 issue of this 
Journat, which used the changing composition of cocoa and palm-oil 
purchases in Nigeria during the lifetime of the national Marketing Boards 
as a counter illustration to the “ well known and serious difficulties in 
measuring the degree of responsiveness of producers to price changes,” is an 
over-simplification of the case. It is also unfair to the efforts of the many 
officials of the Ministry of Agriculture, Research Stations, Produce Inspec- 
tion Service and other agencies of the Boards involved. 

In the same issue of the Journat Professor Lundberg * warned that “ it 
is always dangerous to pick out and isolate one relation within a system of 
interdependent variables and draw conclusions of causal significance.” 
Messrs. Bauer and Yamey have done just this, by taking the differential 
prices paid to producers for the various grades of the crops, and, apparently, 
assuming “ the ceteris paribus of the theoretical formulations of functional 
relationships in economics.” * The environment in which these price 
changes took place was not static. The increased output was not solely 
because the producer “ knew the additional returns for improving his output 
by more careful tending of the trees, gathering of the produce and prepara- 
tion for sale to the boards.” * He had to be shown and convinced of this 
by propaganda in the form of pamphlets and posters; by demonstration 
plots and field experiments; by agricultural shows; by the subsidised spray- 
ing and cutting out of diseased trees (often against the farmer’s wishes); by 
strict produce inspection standards and “ measures to guard against adultera- 
tion, contamination, substitution, weight shortage, wrong grading and 
many other forms of chicanery”;* by intensive and skilled research (¢.g., 
£2°5 million was spent on the West African Oil Palm Research Institute up 
to 1954). Without the advance-payment arrangements “ it is doubtful 
whether the Board’s licensed buying agents (and in particular the Nigerian 
licensed buying agents) could have found the ready money to finance 
purchases ” * at the high levels of producer prices paid. 

They also seem to assume that the transport facilities remained un- 
changed. Large expenditures were incurred in each year in transport 
subsidies to bring the produce to the ports by uneconomic routes in order to 


1 P. T. Bauer and B. S. Yamey, “‘A Case Study of Response to Price in an Under-developed 
Country,”’ Economic Journar, December 1959. 

* E. Lundberg, “‘ The Profitability of Investment,’’ Economic Journat, December 1959. 

* Bauer and Yamey, op. cit., p. 800. 

* Ibid., p. 801. 

® “ Statement on the Activities of the Department of Marketing and Exports,” Sessional Paper 
No. 6, 1953, Government Printer, Lagos. 

* Ibid., pp. 3-4. 
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avoid evacuation delays and the subsequent deterioration of quality or loss 
of the produce. The Boards themselves contributed large sums to the ex- 
pansion and the improvement of the road system, which in turn made it 


Palm Oil Purchases by Nigeria Oil Palm Marketing Board 1949-54 and Producer 
Price Per Ton According to Grade Purchased. 
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possible for the producers “to respond.” Special Grade palm oil, for 
example, only remains “ special ” if it is evacuated speedily and efficiently 
after being expressed by the subsidised hand presses and Pioncer Oil Mills. 
The increasing use of road transport as opposed to water or rail transport, 
together with the valuable work done by the United Africa Company’s Bulk 
Oil plants at the ports is of importance and cannot be ignored. 
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Finally, their tables showing the percentage changes in the share of the 
different grades of produce take on a different look when they are displayed 
graphically. Figs. | and 2 below are more helpful in visualising “ the 


Cocoa. Purchases by Nigeria Cocoa Marketing Board 1947/8 to 1953/4 and 
Producer Price Per Ton According to Grade Purchased. 





200,000 


"Seieee 4 — I PURCHASES 
80,000 + 
70,000- 
60,000 4 
50,000 + 


40,000 4 
30,000 + 
20,000 


I PRICES 
IT PRICES 


OUTPUT (TONS) PURCHASED 


wv 
> 
°o 
=) 
Cc 
o 
m 
> 
wv 
> 
a 
m 
~v 
m 
>» 
=~ 
2) 
z 
fe 


II PURCHASES 











950 9 
1950, 195le 
CROP SEASON 


Fic. 2 


degree of responsiveness ” of output to the given price changes. It will be 

seen that the output increases are quite variable, and in some cases negative 

. when looked at in absolute terms rather than in the changing percentage 
compositions within the total which they use. 

The purpose of this note is not to deny the phenomena to which Messrs. 
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Bauer and Yamey draw attention, but rather to suggest that they should not 
allow their antipathy to these statutory export monopolies to over-em- 
phasise the economic rationality of peasant producers. They should give 
at least some credit to the institutional changesin which the experiment took 
place and to the arduous efforts of the many officials involved in stimulating 
an interest in quality changes among the producers. 

The true test of ** the method of observation and experimentation in the 
natural sciences’? } would have been for the Boards to have raised prices 
and controlled all the other variables and waited for the results of the 
experiment—which is, of course, unrealistic and unsound as a method of 


promoting economic development. 
Nigerian Institute of Social and Economic Research, 
University College, Ibadan, Nigeria. 


V. W. Hoes 





RESPONSE TO PRICE IN AN UNDER-DEVELOPED 
ECONOMY: A REJOINDER 


1. Mr. Hoco’s strictures would have been justified if in our original 
Note we had said that the changes in the inter-grade price differentials 
were the sole cause of the improvement in quality of produce bought by 
the marketing boards, or that no other changes had taken place. But we 
did not say this; and our Note does not imply it. There is no cause for 
Mr. Hogg to write that we “ apparently” assume “ the ceteris paribus of 
the theoretical formulations of functional relationships in economics.” 
(In his next sentence but one, our critic again takes one of our sentences 
out of its context and, by being placed in a different context, it implies 
something we did not say.) We did not think it necessary in a journal of 
economics to belabour the point that in the real world other things are rarely 
equal, especially as we made this point in our second paragraph. Our 
Note described a situation “ exhibiting sharply the response of producers 
to a change in an economic variable,” a response deliberately induced and 
repeatedly remarked on by the marketing boards, whose administrators 
were well placed to assess the relative effectiveness of the price inducement 
and of other influences. The boards made it quite clear that in their 
view the price differentials were the major factor, and often did not even 
mention other factors. Several extracts from their reports to this effect 
are in our Note. Further quotations from many similar passages in their 
reports would be otiose. Moreover, the responsiveness of the producers 
to price incentives is also illustrated unequivocally by other experiences 


1 Bauer and Yamey, op. cit., p. 800. 
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reported by the boards, one of which was noted in our concluding 
i 

2. Our confidence in the soundness of the boards’ assessment of the 
price inducement is somewhat strengthened by the fact that most of the 
other influences mentioned by Mr. Hogg have little or no bearing on the 
distribution of producers’ efforts between production of different grades, 
which is the subject-matter of our Note. These irrelevant influences 
include: the control of tree disease; strict produce inspection; measures 
against malpractices; research; the financing arrangements of the boards; 
and improvement in port facilities. One or two of the other influences 
(¢.g., speedier transport making it possible to avoid deterioration in the 
best quality of palm oil) would have had a differential effect as between 
different grades. But this does not refute anything we—or the boards— 
have written.” 

3. Mr. Hogg concludes by saying that the purpose of his Note “ is not 
to deny the phenomena ” to which we drew attention, but rather to suggest 
that we should not allow our “ antagonism” to the marketing boards 
“* to over-emphasise the economic rationality of peasant producers.”’ But 
if it be meritorious to agree with the views expressed by these boards, then 
on this occasion at least we are on the side of the angels. For we agree 
with the boards that their inter-grade price differentials were a major 
factor in achieving the results desired by them. We have, it is true, else- 
where questioned the economic merits of the policy of the boards in raising 
the standard of their purchases by prescribing inter-grade price differentials 
far in excess of the differentials obtaining in the world market, and refusing 
to buy some produce which they could have re-sold. But our analysis of 
the merits of this policy is not relevant to the subject under discussion, which 
is the responsive of producers to price differentials. 

P. T. Bauer 
B. S. YAMEy 


London School of Economics. 


* Yet another example is provided by the decision in 1953-54 of the Nigeria Cocoa Marketing 
Board to discontinue the payment of higher prices for ‘‘ main crop” than for “‘light crop” cocoa. 
The differential had encouraged the mixing of “light crop” cocoa with the succeeding “‘ main 
crop ”’ cocoa, a practice which the Board did not like, and sought to discourage by removing that 
particular price differential. 

® It should occasion no surprise—nor merit specific discussion—that marketing boards (and 
other government departments) which were anxious to raise the quality of output should not only 
introduce inter-grade price differences to provide incentives, but also do other things to facilitate the 
production of the more desired grades. (The first of our quotations from the boards’ reports refers 
to the “‘ necessary instruction ”’ of the producers.) 
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THERE is an unsatisfied demand for copies of the Economic JourNAL for 
March and June 1960. The Society will pay 5s. for any copies returned in 
good condition to the Secretary at the Marshall Library, Downing Street, 
Cambridge. No other issues than those mentioned above are required or 
will be purchased. 





Tue Annual Conference of the International Economic Association was 
held at Konstanz in Germany during the first fortnight of September 1960. 
The subject of the conference was “‘ The Economics of Take-off into Sus- 
tained Growth.” Professor W. Rostow (Harvard, U.S.A.) was Chairman 
of the Programme Committee, and it was his theories that were principally 
under critical examination. The participants were drawn in the main from 
economic historians and statisticians concerned with the measurement of 
economic growth. Among those who contributed papers were Professor 
Rostow himself, Professor Gerschenkron and Professor North from the 
United States; Professor Habakkuk (who had collaborated with Miss Deane), 
Professor Cairncross and Mr. Berrill from the United Kingdom. The 
conference was able to draw substantially on the statistical studies of 
economic growth made in recent years in a number of countries under the 
general direction of Professor Kuznets. He himself was present and contri- 
buted one of a number of papers based on this material. It was no partof 
the objectives of the Conference to endorse or to reject Professor Rostow’s 
theories. There can be no question, however, that the vigorous and hard- 
hitting discussion helped to clarify many of the issues that were under 
consideration. The papers and a brief summary of the discussion will be 
published during 1962 by Messrs. Macmillan (London). 





Houblon-Norman Awards. The Trustees of the Houblon-Norman Fund 
invite applications for Fellowships or Grants in aid of research into the work- 
ing of industry and finance in Great Britain and elsewhere and the economic 
conditions affecting them. Fellowships, which are intended for experienced 
research workers, are awarded for full-time research for one year, which may 
be renewed for a second year. Grants are awarded for cither full-time or 
part-time work. The amount of the awards, which will take effect from 
October 1, 1961, will depend upon the circumstances of the candidate 
and the probable expenses of his work. Applicants must be British subjects 
normally resident in the United Kingdom. The Trustees are prepared to 
relax this rule only in exceptional circumstances, Forms of application, 
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which may be obtained from the Secretary of the Fund, c/o the Bank of 
England, London, E.C.2, should be returned not later than March |, 1961. 
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Impact of the “Motor Age.” The Prosperous Midlands. Iron Ore from Mauritania. 
. Statistical «nd Economic Review (The United Africa Company) 
No. 24, Jury 1960. The United Africa Group in the Arabian Gulf. African Produce in the 
World Market: Cocoa. 


Which? 

Avousr 1960. Reports on Beer, Exposure Meters, Vacuum Flasks, School Geometry Sets. 
Szepremper 1960. Reports on Large Washing Machines and Roof Insulating Materials. 
The South African Journal of Economics 
Vo. 28, No. 2, June 1960. The White Labour Force of South Africa: J. L. Sapm. Preliminary 

Thoughts about India’s Third Five Year Plan; S, Enxe. Statutory Work Reservation—Require- 
ee 2 eee M. V. Piercy. An Estimate of the Domestic 
Output of Angola and Mozambique: F. A. Lezminc. 
Finance and Trade Review (Volkskas Limited) 


Vor. IV, No. 2, June 1960. Some Observations on Market Research: F.E.RApe.. The South 
African Budget, 1960-61: J. L. Sapm. Dollar and Gold—Heads or Tails: H. ©. Korerer. 


The Canadian Journal of Economics and Political Science 
Vor. 26, No. 3, Aucusr 1960, The Foundations of Local Self-government: H. WHacen. The 
the Czechoslovak Coalition, 1947-8: H. G. Sxiutuiwnc. The Implications of the 
Sor Canada: EB. P. Neuretp. Monopoly and Wages: D. ScuwartzMan. 


:; G. K. Gounprey. Some Sociological Dimen- 
. Group Formation among Immigrants: R. 


The Australian Journal of Agricultural Economics 


Vor. 3, No. 2, Decemser 1959. Production Function Analysis of a Fertiliser Trial on Barley: 
W. O. M Investment Allowances Pag Producers: A. D. Barton and 
F Economic Choice: F. H. Gruen. 
Rates: R. G. Mautpon and J. L. Dizon. Equations 
Cattle Herds to Certain Basic Data: W. GranGer and J. D. 
od Extension in the Wool Industry: A. Power. Resource Alloca- 

tion and a Fitted Production Function: J. H. Dutoy. 


The Indian Journal of Economics 
Vor. XXXIX, No. 155, Apri 1959. The True Nature of Economic Generalisations: J. K. 
Menta. On the Possibility of Optimum (Unique) Equilibrium in Mill’s Reciprocal Demand: 
T. N. Duar. Investment Criteria, Saving Propensity and Economic Development: H. T. 
Osuma, A Review of Input-Output Analysis: V.N. Murtiy. 


The Indian Economic Review 
Vor. IV, No. NE Me 1959. Surplus Labour and the Wage Level: ~pmy General 


Wage E. Mors. Savings, Investment and Economic Growth: A Dynamic Approach: 
S.J. Pater. The Development of the Theory of Entrepreneurship: Mrenaxsuit TYAGARAJAN. 


Population Review 
Vot. 4, a 2, Jury 1960. Taiwan's Population Problem: L. P. Cuow and S. C. Hsu. 
Recent 0 2 Be nth Bg gy sence Baader ay me! Y. Mrronenxo. Government 
Smaller Families: S. Enxe; Comment: S. CHANDRASEKHAR. A Note on By- 
Sednid denote Development Theories: H. H. Scxvoss. Family Planning Training and 
Research Centre: S. Gore. 
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Tata Quarterly 
Vo. XV, No. 3, Jury 1960. The Neglected Hundi. Economic and Financial Review, April~ 
June 1960. 


The Panjab University Economist 
Vor. I, No. 2, January 1960. Fundamental and Derived Aims — agg 3 Development: J 


Trnspercen. Adam Smith and David Ricarde on Economic Growth: J. M. Lericne. The 
Distribution of the World Income: L. J. ZIMMERMAN, 


The National and Grindlays Review 


Vor. 6, No. 3, Jury 1960. A New Banking Alliance. The Changing Scene in Africa. The 
Philosophy of India’s Third Year Plan, 


The Irish Banking Review 
Sepremper 1960. Report of the Central Bank. Irish Industrial Finance. An Outsider Looks at 
the Irish Economy: J. Jewxes. 


International Labour Review 


Vor. LXXXII, No. 2, Avcusr 1960. Overpopulation and Underemployment in the West Indies: 
J. Harewoopv. The New Zealand System of Industrial Conciliation and Arbitration: Sir 
ArTHuR TYNDALL 

Vor. LXXXII, No. 3, Seprempsr 1960. The Forty-fourth Session of the International Labour 

ference, Geneva, June 1960. Industrialism and Industrial Man: C. Kerr, F. H. Harsison, 
J. T. Dunvop and C. A. Myers. System of Remuneration in the Coal Mines of the Ukrainian 
Soviet Socialist Republic: V. Zarsurttiw. Work Rules. 


h ‘onal Financial Statisti 
Vor. XIII, No. 7, Jury 1960. Usual statistical material. 


Vout. XIII, No. 8, Aucusr 1960. Usual statistical material. 
Vou. XIII, No. 9, Sepremarr 1960. Usual statistical material. 


United Nations Economic Bulletin for Europe 


Vou. 12, No. 1, 1960. Current Economic Developments in Europe, A Note on the Introduction of 
Mathematical "Techniques into Soviet Planning. 


Econometrica 

Vou. 28, No. 3, Jury 1960. An Automatic Method of Solving Discrete amming Problems: 
A. H. Lanp and A. G. Doro. Integer Programming and Pricing: R. E. Gomory and W. J. 
Baumow. A Statistical Model of the Gross Analysis of Transaction Flows: 1, R, Savacz and 
K. W. Deurscn. A Monte Carlo Study of Alternative Simultaneous Equation Estimators: 
A. L. Nacar. Tests of ity between Sets of Coefficients in Two Linear Regressions: G, C. 
Cuow,. Stability of Equilibrium and the Value of Positive Excess Demand: L. W. McKenzie. 
A “Short-cut”’ Method for the C Complete Solution of Game Theory and Feed-mix Problems: W. 
CanD_erR. An Alternative of the Existence of Genera i Equilibrium in a von Neumann 
Model; C. W. Howe. Some ks on the ilibria of Economic Systems: K. J. Annow 
and L. Hurwicz. 

Revue de L’ Institut International de Statistique 

Vor. 28, No. 1-2, 1960. The Presidential Address Presented to the 32nd Session of the Inter- 
national Statistical Institute: M. Botprint. Sur les tableaux dont les marges et des bornes sont 
données: M. Frécuer. 

Public Finance 

Vou. XV, No. 1, 1960. The Inflationary Impact of Traditional Anti-inflati Monetary 
Policies: J. W. McGurre. Excise Taxation and Quality of Product: J. . La forma- 
tion de capitaux par des mesures fiscales dans Il’ Empire Portugais: R. von Gersvorrr. Linear 
Programming and Public Finance; D. Dosser. The Norwegian System of Taxation 1958: O. 
Havan. The Incidence of Taxes and Premiums for Social Insurance on Family Budgets: R. 


BANNINK. 
European Productivity 
No. 35, Aprm 1960. Special number on the Less-developed Areas. 
No. 280.—voL. Lxx. 





864 THE ECONOMIC JOURNAL [DEC. 


Vor. L, No. 4, Sepremper 1960. The First Two Decades of the American Economic Association: 
A. W. Coats. Operations Research: R. Dorrman. Patterns of Industrial Growth: H. B. 
Cuenery. Credit Controls and Financial Intermediaries: D. A. ALHADEFF. 


2: gor Seaygewonee- yor rg done mm 
Vor. 330, Jury 1960. Wither American Forei, 
Vot. 331, Sepremser 1960. deiaotanet Peles, Pode : Poi, and the Public Interest. 


The Quarterly Journal of Economics 

Vor. LXXIV, No. 3, Aucust 1960. The Economics of “ Bills Preferably”: R. A. Younc 
and C. A. Yacer. Employment, Growth and Price Levels: C. B. Hoover. The Responses 
of the Bakers, Longshoremen and Teamsters to Public Exposure: P. Tarr. A Note on Social 
Overhead and a Dynamic Analysis of Industry; A, H. Core. Growth and Fluctuations: A 
Causal Interpretation: D. W. Jorcenson. 1s Oligopoly Mlegal?: A Jurisprudential Approach: 
J. Wesssman. Some Aspects of Returns to Scale in ena — M. J. BECKMANN. 
Security and a Financial Theory of Investment: M. J. Gorvo 


Journal of the American Statistical Association 


be 55, No. 291, Sepremper 1960. Competing Exponential Risks, with Particular Reference to 
the Study of Smoking and Lung Cancer: J. Berkson and L. ELvesack. A Nonparametric Sum 
of Ranks Procedure for Relative Spread in Unpaired Samples: S. Smecer and T. W. Tuxey. 
Statistical Evaluation of Cloud Seeding Operations: K. A. Brownize. The Use of Statistics in 
the Formulation and Evaluation of Social Programmes: O. CABELLO. Consumers’ Propensities 
to Hold Liquid Assets: H. W. Guturm. Early Failures in 5 Testing: R. G. Micver. 
Mathematical Models for Ranking from Paired Comparisons: H. D, Brunx. Tables of Confi- 
dence Limits for the Binomial Distribution: J. Pacuargs. A Method of Analyzing Log-normally 
Distributed Survival Data with Incomplete Follow-up: M. Femme. On the Choice of Plotting 
i. on Probability Paper: B. F. Kuwpatr. Bibliography on Sequential Analysis: J. E. 
ACKSON. 
The Review of Economics and Statistics 

Vou. XLII, No. 3, Part 1, Avcust 1960. Controversial Issues in Recent Monetary Policy: 
A Symposium. Introduction and Summary: S. E. Harris; Appropriate Monetary Policies and 
Operations in the United States Today: J. W. ANGELL; Appraisal of Recent Tight-money 
Policies: W. Feuuner; Appropriate Monetary Policy, 1957-60: A. H. Hansen; 
Inconsistencies in Debt Management: A.G. Hart; The Aims of Federal Reserve Policy, 1951-60: 
H. Netsser; The Changes in Money and Credit, 1957-59: R. V. Roosa; Reflections on 
Monetary Policy: P. A. SaAMvELsON; Monetary Policy, 1957-60: An Appraisal: W. L. 
Smrrn; How Much Can be Expected of Monetary Policy?: W. Tuomas; Towards Improving 
the Efficiency of the Monetary Mechanism: J. Tosin; Monetary Policy, 1957-60: Too Tight, 
Too Often: S. Weintravus. Investment, Capacity Utilization and Change in Input Structure in 
the Tin Can Industry: A. P. Carter. Recent Trends in Southern Wage Differentials: V. R. 
Fucus and R. Pertman. “ Bills Only”: A Critical Appraisal: D. G. Lucxetr. The 
Shares of Countries in World Trade: M. Micuarry. Estimating the Returns to Education: 
E. F. RensHaw. 

Vot. XLII, No. 3, Parr 2, Supprement, Aucust 1960. Higher Education in the United 
States: The Economic Problems, edited by S. E. Harris. 


The Southern Economic Journal 


Vor. XXVII, No. 1, Jury 1960. A Behavioral Approach to the Business Enterprise: H. L. 
Jounson. International Investment and the National Interest: J.C. Murrpuy. An Econometric 
Model of the United States: 1947-1958: G.J. Mavanos and H. THomassen. Why Control 
Time Deposits?: J. Ascunem. Rolph on the Aggregate Effects of a General Excise Tax: P. 
Davison. The Southern Woods- “ Shortage” in 1955: 1. J. Prxt. An Interpretation 
of Palander’s Twin Securities Markets Proposal: R. V. Eacty. 


Harvard Business Review 


Vou. 38, No. 4, Jury-Avcusr 1960. Marketing Myopia: T. Levrrr. State Taxes Threaten 
US. Common Market: P. Srupensxt. Bankers, Books and Businessmen: J. W. McGume. 
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Private Business and Public Education in the South: H.H. Mrcter. The Logistics of Distribu- 
tion: J. F. Maces. The Administrative Falacy: D..McCorpv Waicur, Needed: Local 
Leadership in Depressed Areas: W. J. Byron. Multi-stage Approach to Pricing: A. R. 
OxenreLpt. Private Enterprise and International Development: L.. Gorvon. 


Food Research Institute Studies 


Vot. 1, No. 2, May 1960. Economic Man in Africa: W.O. Jones. “ Food for Peace”: J.S. 
Davis. The Lageetinn Littis Rotiiety SOG Death E. L, Perrer. Speculation on 
Markets: H. Worxinc. American Wheat Exports, Policies, and Prospects: H. C. Farns- 


WORTH. 
Economic Geography 

Vor. 36, No. 3, Jury 1960. Labor-shed, Employment Field, and Dynamic Analysis in Urban 
Geography: J. E. Vance. Santo Domingo de los Colorados: A New Pioneer Zone in Ecuador: 
A. L. Burt, C. B. Hrrencock, P. E. James, C. F. Jones and C.W. Minxer. The Indus- 
trial Geography of Modern Poland: N.J.G.Pounps. A Note on the Sample-farm Survey and Its 
Use as a Basis for Generalized Mapping: J. W. Bron. Factors in the Location of the Paper- 
board Container Industry: H. A. Starrorp. Tea: A New Agricultural Industry for Agentina: 
N. R. Srewarr. 

Journal of Farm Economics 

Vor. XIV, No. 1. The Local Banks in Relation to the Financing of Agriculture: G. S. Course. 
Value Problems in Farm Management: G. L. Jounson. Commercial Horticulture in the British 
Economy: R. R. W. Forrey. The Economic Theory of the Use of Pesticides: P. M. Hitie- 
BRANDT. A Farm Survey of the New Hawija Settlement Prospect in Central Iraq: P. E. NaYvor. 
The Labour Utilisation Problem in European and American Agriculture: G. L. Jounson. Capital 
investment in Horticulture: L. G. Bennerr and R. R. W. Foirey. 


The Journal of Accountancy 
Vor. 110, No. 3, Sepremsper 1960. Management rig tart Clients: R. F,. Lewis. 
Differences between Business and Tax Accounting: D. Love. Inflation in Accounting: A. 


HERRICK. 
Revue d Economie Politique 


Vor. 70, No. 4-5, Juty-Ocroser 1960. La France économique en 1959. La situation 
démographique: L. Bogeer. Les prix: R. Marsor. Les comptes de la nation: P. Maier. 
s d’outre-mer et la politique francaise: C. Perret. Politique et 
> Ge AS Ceviainn. Le budget, adeno, la dette publique: F. Visine. 
Le marché de l’argent 4 court terme et le marché des changes. Les caisses d’épargne: J. Nomeav. 
Les émissions: P. Cotmet-Daace. La bourse des valeurs: P. Vioreux. Les assurances: 
J. Fourastié. 
Revue Economique 
Vor. XI, No. 4, Jury 1960. Qu’est-ce que la technocratie?: J. 
marchés industriels: J. Miuav. Rentabilité de l'investissement humain: J. 
révolution des transports et les frontiéres: J. Mercier. Gréve et détermination des salaires: un 
exempie canadien: J. MEHLING. 


Revue de Science Financiére 


Vou. LII, No. 3, FT Rg 1960. Les rapports du pouvoir monétaire et du pourvoir 
fiancer et les conjiits de la politique économique: B, Lassuprie-Ducntne. Apercus théorique sur le 
Franc lourd: C. RO ee A eee a ee Pe 
P. VeRGNAUD. Investissements publics et inflation: R. Martinor. 


Population 
ee 15, No. 4, Aucust—SerremBer 1960. Villes nowelles et grandes entreprises: structure de 


: L. Henry. La maladie, le malade et le médecin: a 
: J. SrortzEL. Démographie et relations internationales: i. Pes ae Croissance 
L'endogamie 


ds la politique nde 


populations 
Suéde (1919-1957): J. Surver. 
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Consommation 
No. 2, Apart-~June 1960. La consommation des ménages frangais en 1956. 
Bulletin de I Institut de Recherches Economiques et Sociales 
Vow. XXVI, No. 5, Avousr 1960. Le diagnostic de la conjoncture économique de la Belgique: 
P. A. Rursarar. 


Cahiers Economiques de Bruxelles 

No, 7, June gee Le capital pee aw oe entreprises: L’investissement dans la a, économique; 
Les obj S aa push ped en matiére d’investissement: A. Kervyn pe LEeTTENHOVE; 
L’ action Communautés Européenes sur les investissements: J. Cuasseror. Perspectives de 
vr ¢ belge: H. Gueyser. Projection du pare automobile en Belgique: J. Panwincx. 
Last des dips de conomnatin en Bag: Jj. Portmans. Le temps de la macro- 
C. Duprez-Reicuert. Contribution a une étude théorique du role des intermédiaires 

finn: Be Beavvyois. Droits de douane et taxes de transmission 4 l'importation: E. S. 


Annales de Sciences Economiques Appliquées 
Vor. 18, No. 3, Jury 1960. Raffinage, fiscalité et Marché comimun dans U’industrie pétroliére belge: 
P. Leurqums. La Belgique et ses accords de paiement: R. Yaxemrcnoux. Problémes d'entre- 
poo Frangione semen er orn tary a 
La situation économique de I’ Algerie, 
avril 1957 & mai 1959: V. Rovquer 1a Garricue. 


Schmollers Jahrbuch 


Vor. 80, No. 4, 1960. Die Geistigen im Widerstreite der Sozialsysteme: L. von Wise.  Prinzi- 
pielle Fragen der Mari im Sozialismus: S. Varca. Zur Vermigensbildung der 
Arbeitnehmer: A, Von Die Problematik der Typenbildung fiir Entwicklungslander: 

Methodologische Bemerkungen: L, KOuuwmr. Zur Stellung der deutschen evangelischen Kirche in 
der modernen Industriegesellschaft: W. M. Faur. yon Bissino. 


Jahrbiicher fiir Nationalékonomie und Statistik 


Vor. 172, No. 4, Jury 1960. Der soziologische Ansatz und die dkonomische Theorie der Einkom- 
lung in Frankreich: G. Hosmauin. Freie und wirtschaftliche Giiter: S. Varca. 


Jahrbiicher fiir Sozialwissenschaft 

Vor. 11, No. 2, 1960. Die wirtschafistheoretische und wirtschaftspolitische Bedeutung der Kartell- 
debatte auf der Teme des Vereins fir Sozialpolitik im Jahre 1905: G. Weirrsrt. Die 
Marktste des Konsumenten: 1. Pacer, Besprechungsaufsdtze im Jahrbuch fiir Sozial- 
wissenschaft. Kreislayftheorie und volkswirtschaftliche Gesamtrechnung: G. Bomeacn. Biblio- 
graphie der Sozialwissenschaften. 

Wirtschaft und Statistik 

Von, 12, No, 9, Sepremper 1960. Das Sozialprodukt im Jahr 1959: K. H. Raane and O. 
ScuOrry. Zur Frage der Ermitilung der Vollerwerbsbetriebe durch die Landwirtschafiszdhlung 
1960: M. Ravrerperc. Die Erwerbstatigheit im Oktober 1959: S.Kortzr. Einkommen 
und Kérperschaftsteuer der Korperschaftsteuerpflichtigen: H. Heme. 

Wirtschaftsdienst (German text, English digest) 
Vor. 40, No. 9, Serpremper 1960. Can Private Capital Exports Relieve our Balance of Foreign 
a? The Early Bey i, Iran’ 's Economic Development: L. Gemnammer, Develop- 

ment ties a A, Micuarus. Germany's Foreign Trade with Iran: 
W. Scuvore. Gatley Aetigheak aS Clann Rares Poise? F. Baave. 


Zoteaanyft fir Matienalttennmic 
Vor. 20, No. 2 1960. On the M of Derived Demand: R. G. Davis and W. G. 
MELton, 


A Contribution to the P Gambling: a ee Zur Einbezichung 
von Nettoinvestitionen in H. Jj. Janscu. Wirtschaft- 
>» E. Wirtschaftspoitische Probleme der 


liche und ziwuhmende Staatstatigkeit: 
apunoditignn Fomapoli: H. Jecurr. Aktuelle Probleme der dsterreichischen Fi 

: W. Weer. Die Finanzpolitik der deutschen Bundes- 
regierung: A. Hartmann. Die Kérperschaftsteuer der Konsumgenossenschafien: P. Memst. 
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Vow. re te Die ésterreichische Konjunktur zu Beginn der Herbst- 


saison 
Schweizerische ‘Zeitschrift fiir Volkswirtschaft und Statist 
Vou. 96, No. 3, Sepremern 1960. Die lang fristigen Auswirkungen der auropiischen 
“caf die schaocizerische Volkswirtschaft: A. BossHarprt. pee eemeet 
aus der Perspektive der Europdischen Freihandels-Assoziation: P. Axa. 7 


européenne et communauté des Six: M. Byt. Volkseinkommen und age eaemnees 
Versuch einer Regionalisierung des schweizerischen Volkseinkommens: J. Rosen 


De Economist 


Vo. 108, No. 7-8, Ju.y-Avoust 1960. Op zoek naar de grote constante: J. Pen. Conjuncturele 
begrotingsanalyse: A, STevers. 

Vo. 108, No. 9, Sepremser 1960. ntwicklungstendenzen der — ee Gesellschaft: H. 
Bayer. JW aarde en kosten: 1. vAN DER Zipp and S. Kieerexorer 


Giornale degli Economisti ¢ Annali di Economia 

Vor. XIX, No. 3-4, Mancn-Aprit 1960. Considerazioni sul tasso di pressione fiscale: F. 
Vittant. La politica pubblica ei “ prezzi amministrati": F.Carrk. Inflation and 
Growth: A. Sampaio. In tema di analisi discriminatoria: A. Pepretm. La base economic 
della teoria finanziaria: A. Garino CANINA. 

Rivista di Politica Economica 

Vou. L, No. VII, Jury 1960. L’incontro tra domanda ed offerta nell’industria dei 
marittimi: V. Dawre Fiore. Dinamica monetaria ¢ stabilita dei prezzi nel andare; G. 
Manca. Una svolta storica: ate ne, en 
dimensioni dei problemi previdenziali: 
settore nella teoria dello : A. Raffronto di 
russo ¢ americano: VY. Det. a. Rivalutazione 0 stabilizzazione?: 

Vor. L, No. VIII, Avousr 1960. JI prestigio del numero 3: C, Gna. Ide 


nell’/EFTA: G. Parriarca. L’industria italiana di oggi: A. Costa. équilibre: 
P. Miter. Le “ distorsioni”’ ¢ la loro eliminazione in vista di una integrazione economica di 
pits paesi: C. Camper. La riforma della finanza locale: G. E. Vavort. 


Economia Internazionale 
Vor. XIII, No. 2, May 1960. The Domestic and World Benefits of a Customs Union: D. D. 
Humpnrey and C, E. Ferauson. I modelli di sviluppo economico: un'analisi comparata: V. 
Smortt. Alcune riflessioni su potere economico ¢ teoria economica: M. J, Uuur. 


Banca Nazionale del Lavoro Quarterly Review 
No. 53, June 1960. The Postwar Business Cycle in Western and the Role of Government 
Policy: A. Mavpwon. Radcliffe Report: ee graye t-management Reconciled ?: 
SL Kane. The Structure of the Italian Stock Market 


L’ Industria 
No. 2, Aprit 1960. Teoria dell’optimum regime: J. Tuwsenoen. Riflessi della distribuzione dei 
redditi sui consumi: F. Brameitra. La distribuzione personale del reddito « la del 


Sormazione 
risparmio nelle aree arretrate, con particolare viferimento al Mezzogiorno d'Italia: A Paapetmi. 
“* Matrici di posizione”’ ¢ loro impiego nell’analisi delle interdipendenze strutturali dei sistemi 
economici: V. AMATO. 


Review of the Economie Conditions in Italy (Banco di Roma) 
Vor. XIV, No. 4, Jury 1960. Repercussions of E.F.T.A. on Foreign Trade in E.E.C. and Italy: 
G. Deira Porta. The Italian Banking System: III: G, Devt Porta. 
Italian Affairs 
Vor. IX, No. 2, Mancu~Apri. 1960. State Participations. The Ministry of Tourism: The 
National Association for Workers’ Assistance. Industrial Accidents and their Loans 
to Agriculture and for Land Improvement. 
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Vou. 41, ae aig yg Hama 1960. Management of State-owned Industries: 8. Canison. Foreign 
Trade Credits Hansen and T. Nirsson. Company Balance Sheets for 1959. 


Liiketaloudellinen Aikakauskirja (Finnish text, English summaries) 
—_ 1960. ere etek ip Satins, 1920-39 and 1948-58: A Study of 
fata A. Kusxiwen. A Model of Cost Relations of the Railway 
theyre igi 9 ana grooms On the Auditors’ 


aaceseterens an Tidskrift 
Vor. 13, No. 3, 1960. Aspekter pi de internationella kapitalrérelserna: 1.SuNDeom. Sextiotalets 
chonomi: L. W. AHLBECK. ey aoe L. Jonansen. IJnldrningspsykologiska 
aspekter pa det ekonomiska beteendet: Raimio0 
Moneda y Crédito ’ 
ges pee hoy Rasgos distintivos del mecanismo de equilibraciin de la balanza de pagos y los 


tipes de cambio: R. Tarn. El papel de la del tipo de interés en las condiciones modernas : 
M. Wattenserc. Incidencias econdmicas cn laine M. C. Kapana, 
El Ti . t EF; 

Vou. XXVII, No. 106, Apriu—June 1960. Probables efectos del Tratado de Montevideo en la 
industrializacién de América Latina; P.G. Reynoso. Notas sobre el problema agrario mexicano 
actual: R. FeanAnvez. El modelo de Kaldor: F. Zamora. La politica econémica de Chile, 
1810-64: R. M. Wut. Estabilidad y desarrollo: Metas incompatibles 0 complementarias?: 
A. Puvro. Inwersidn, relacién capital-producto y crecimiento econédmico: J. Grunwarpv. La tasa 
6ptima de inversién: B. Horvat. 


Kyoto University Economic Review 
Vor. XXIX, No. 2, Ocroser 1959. The Development 8. Study on the History of Japanese 


Economic Thought: 'E. Honjo. Social Thought of R. H. Y. Decvemt. The Study 

of Statistics in Japan: Its Development, Present State and Future Task: R. Onmasut. 
Voprosky Ekonomiki (Russian text) 

No. 6, 1960. The People’s Welfare—the Highest Aim of the Party and State. The Application of 
Mathematical Methods to Economic Research and Planning: VV. Nemcuinoy. The Rates of 
Re and the Structure of Capital Formation: Ya. Kvasua and V. Krasovsxy. 

Sor Defining the Efficiency of Full Mechanisation and Automation: A. Ermov. The 
Mobilisation of the Internal Reserves of Collective and State Farms: V. Sxavamn. The Rise of 
Collective-farm Funds: M. Poswrrwy. The Economic Aid of the Socialist Countries to Newly 
Independent States: V. Sucuerivin. A Further Departure of the French Right-wing Socialists 
Srom Socialism: A. Poxrovsxy. Problems of Measuring Labour Productivity, On the Methods 
for the Economic Efficiency of Capital Investment in U.S.S.R. Industry: A. STRPANKOV. 
Economic and Economic Science: N. Kanatanyv. On the Direction and Validity of 
Propaganda on Economic Affairs: V. Lesepev. Economic Conferences in the Frunze Raion of 
Moscow: A, Mascenntxova. Agricultural Economics: A. Currnov. On Economic Laws: 
A. Tarasov, D. Zerxm and A. Romanov. Norm-fixing and Labour Remuneration in 
Agriculture: O. Mrranovicn and M. Metnixov. A Co-ordination Conference on Problems of 
Economic Science: M. Lusxun and A. Soxovovsxy. The Qualitative Evaluation of Agricultural 
Land: L. Suenan. Transatlantic Meetings: K. Prornmov. 

No. 7, 1960. Measures of the Greatest Economic and Political Significance: A. Bacnurin, On 

the oe echnical Progress: A. Kimmenxo. Some Questions of Technical Progress 


Efficiency 
in U.S.S.R. Industry: P. Kunomoyv. Norm-fixing and the Remuneration of Workers in Conditions 


weer rg ‘achnology: D. Mererzon. Soviet Town-planning at the Present Stage: B. 
ee of the oe oe Remuneration of Labour in Collective Farms: 


7 ron On the Evaluation of 
? iency: L. Vaac and S. Zaxnarov. For Better Propaganda on Economic Affairs: 
A. Sueratvux. Planning and Norm-ficing Working Capital in Collective Farms: K. Soxratov. 
In the Social Sciences Division of the Ukrainian of Science: Yu. Mustvaxa. 
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No. 8, 1960. Rane Ne Oe ee Towards 
New Victories for the Soviet _ From Socialist to Communist Labour: A. Lyarin. Some 
Problems of the Integrated of the USSR M, Vitexsny. and 
Co-operation of Production i: Conditions: V. Mrrrnoranov. On the Introduction of 
a Agricultural mre anne ag + nt On the Revisionist 
Theories of the Merging of Bourgeois with Marxist : L. Dvonxm. The Results of the 
Work of the X Vth Session of the Economic Commission for Europe: N. Ruvwev. Mathematical 
Methods in Economics (Report of a Meeting on the Introduction of Mathematical Methods in 
oes ee ee ae On Land Rent under Socialism and Its Distribution: V. 
ANDREEV. of Production and Scientific Workers in the Kiew Raion of 
Moscow: Fp wetpmens to Vasiteva. Propagandists of Economic Science: V. GAvRILOV. 
Some Questions of Organising Wages in Construction: M. Mozuwa. ne 
the History of Soviet Economics: Yu. Vorowey and E. Gorsunov. In the Economie Research 
Division of the Urals Branch of the Academy of Sciences of the U.S.S.R.: V. Svosovin. 

Planovoe Khozyaistve (Russian text) 

No. 5, 1960. Se ee aa Sor the R 
Welfare: V. Lavrov. Some Theoretical Problems of the Inter-industry and Inter-regional 
Balance of the Production and Distribution of Output: V. Nemcinnov. Methods for Constructing 
an Inter-industry Balance: 1. Bunnt and A. Ermov. On the and Technique of Measur- 

: and Calculating Produc- 
Metals in the USSR. 
f Sor the of the Furniture Industry: 

§. Aurerman and N. Vouxov. The W. On. Pumas he bddnadeaa 
the Utilisation of Productive Capacity: K. Srmaxov. ee tee ae 
the Further Improvement of Production Co-operation in the Irkutsk istrati ion: 
I. Durrriev. Improve Methods of Planning and Accounting Industrial Production: B. NaimAnov. 
Some Problems in Improving the Practice of Hionomic Planning in an Oblast: F. BaLasrixov, A 
Scientific Meeting eS ee of Mathematical Methods to Economic Research and Planning: 
P. ZueveznyvaKx. Study of Weys te Improve the Evaluation of the Operations of an Industrial 
Enterprise: A, ZHOLKEVICH. ‘Guastions of Elaborcting Economie Plans in Socialist Countries: 

T. Ryasusmxin. 

No. 6, 1960. Jmprove Organisational Work in the Struggle for Technical Progress. Some Questions 
of Planning and Registering the Utilisation of Fixed Productive Assets: B. Ivanov and K. 
Perrosyan. On the Methodology of Defining the Economic Efficiency of Specialising Production 
M. Gazaumy, N. Zasrrozunova and G. SamBorsky. lace deipnaedias Jas Ghaoadation 
Technical Progress: V. Marnxov. pbc tre po es ee ens 
Mechanisation and Automation: A, Eme.yanov Krasovsxy. An 

Stations: L, Gopxevicn. Tlosteheation 


pr ween soem her ore math . Ryzuenxo. reece 
Te 





House Construction: A. ETMRkDZHIYAN. ‘On Increasing Mecharisation and Cd 
7 fo 


the Work of Organisation and Methods Units in 
Questions Sea Heal iene & See See 
Stata Scintifc-tchnial Commits of the U 
No. 7, 1960. For Further Development and 
Work under the New Conditions: prin gh 


SS.R.;: G. Guom, Problems 
No. 8, 1960. so nr Pom fare a Pe soar wos ene od 
LHIMERIN 


Technical Progress in Electricity Generation: the Development of 
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Industrial Basis of Construction: F. Povozutsunm. On the Co-ordination of the National 
Economic Plans of Socialist Countries: O. Bocomotov. Some Methodological Problems in the 
ee eee nae : : 
Economic Efficiency of Production and the Application of : 
N. Feporenko. The Plan for Completing the Construction of Socialism in the Rumanian P 
7 hence US.S.R.-U.S.A. Competition in Engineering: G. Sutrnov 


Ekenomicheskie Wanki pe text) 


GONCHARENKO. On a Method for 

ive Kurenxov. On the Problem of 

in of Machinery: R. Kowecarev. The 

Material Incentives and the New System of Agricultural Procurements: K. Mociinrr- 
Labour Remuneration in Collective Farms: 


Republic's Economy: V.Pamxov. The Premises of the Expansion of Fixed Capital in the U.S.A. 

since the Second World War: V. Antonov. Soviet-American Trade Relations in 1923-33: 

. Rasinoviren.. The Theory of “‘ Social or Free-market Economy "’ in the Service of the Monopoly 

| of Western Germany: A. Gorsva. A Critique of Bourgeois Theories of the National 

: V. Kuprov. The Immense Upsurge of Grain-growing in Kazakhstan, 1954-58: S. 

KARAMENDIN, On the Characteristics of the Operation of the Economic Laws of Capitalism at an 

oe. a OR da mea aay sr ge to Socialism: K. Bosxov. The Effect of Losses of 

Costs: N. Baxanv. On the Lengths of Service of Fixed Assets in 

USER. Coal Indy: V. Osxorvov. On Workers’ Control in Russia Immediately Before the 
October Revolution: T. Buia. 


Finansy S.S.S.R. (Russian text) 

No. 5, 1960. The Decisions of the Fifth Session of the Supreme Soviet of the U.S.S.R. and the Tasks 
of Financial Organs: V. Garsuzov. Rationalisation Work in Financial Agencies Should Be 
oe Eee ae M. Povotorsxy. Some Problems of the Theory of Amortisation: L. 

The Myth on “ Popular ge ": I. Zuosm. Strengthen Cost Accounting 
within Joint Farm Construction Enterprises: . KRAMAROVSKY. On Indicators of the Efficiency 
of the Utilisation of Working Capital: A. MAGAZANik: Problems which Must Be Solved: V. 
Matveev. Veri Income Tax Returns with Collective Farms: V. Samoicov and V. 
Paevsxy. The ise Fund in the European Popular Democracies: D. Butaxov. 

No. 6, 1960. Towards the Shortest Working Day in the World. Ensure the Scheduled and Accurate 
Implementation of the Law on the Abolition of Wage Taxes: D. Burmstrrov. A Major Measure 

the Financial and Monetary System: 1. Stavny. The Transition to the Seven- 
hour Working Day and the Mechanisation of Administration Work: V. Kosysucua. More 
Investigate the Economics of Agriculture: G. Kuruzov. To Improve Staff Training 
Is to Strengthen Bank Control: T. Ziwovev. The Money Incomes of Collective Farms and 
Rent: S. Nevewin. On the Budget 
V. ARKHIPOV. 


: Capital: 
No. 7, 1960. Tasks of the Financial Agencies of the Russian Federation: I. Faprev. The Role 


of the Budget in the Development of the Economy and Agrialtre of the Tartar ASS.R.: Ku. 
Ayupov. Problems of Org , 


Production and Procurement of Farm Produce: F. SAVENKOV. An Unnecessary Intermediary: 
S. Frotov. ce nte itee Re e gen (crt Ya. Moretis. Questions of 
en. Work: M. Cursryaxov, B. Sysozrv and S. DusHenaxma. 
No. 8, eatsuef the Delp Seeaabapte Cumboumnstine da taeoae Pony 
Must Be at the Basis of the Work of Finance Agencies. Economic Work—At a Higher Level: V. 
Basusuxin. The Economy and Finance of the Latvian S.S.R. during Twenty Years: R. 
Srxorsxis. On the Prices for Heavy Industrial Products: L. Evyasnev. Some Problems of 
Improving Wholesale Prices: A. Bacnurtn and V. Zauxov. Current Problems of Freight-rate 
Policy in Transport: V. Vruscesxy and V. Mrrroranov. | The Change in the Price Sale and 
the Cash Savings of the Population: L. Vatuzr. How to Recompute Insured Values, Premia and 
Compensation: N. GuapKov. 


sap ae CA | De eet orn 
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Dengi i Kredit (Russian text) 

No. 5, 1960. The Tasks of the State Bank: A. Kornovusuxtn. The Economic Conient 

o Dirt Bak Ce d same Pablo of hs Delon nthe USS: S. SHTEINSHLEIGER. 

sorters A omer & aig Aad V. Suevetev. The Organisation of 
Credit Inspection by Divisions of lational : E, SIMBEROWICZ. Bank Control over 
Wage Dispersements in Czechoslovakia: K. Gotixa and B. Krarocrvm. 

No. 6, 1960. The Further Strengthening of the Soviet Ruble. On the Tasks of the State Bank 
Administration in Connection with the Transition to the Seven-hour Working Day: S. PLesHakov. 
V. I. Lenin on Credit and Banks and Contemporary Capitalist Reality: E. Brecau. Raise the 
Economic Level and the Intensity of the Control over Wage Disbursements: S. Versrrsxy.. On the 
Application of Accreditive Accounts as a Form of Sanctions: 1. Gurvicn. On the Economic 
Anan Sea Sn anaes oroBEV. Strengthen the Relations of the Bank 
with Sovnarkhozy: re or eg a ale The Analysis of Wage Outlays in the Cost of Production 


ian People’s 
Republic with Agricultural Unions: L. Lxuamsuren. An Inter-university Scientific Conference. 
The Rearmament Race and the Gold Stocks of the United States: 1. ZLostn. 


No. 8, 1960. On the Problem of the Role of Money in the Long-term Development of the U.S.S.R. 
Economy: V. Voropev and N. Goricnev. On the Necessity for Money in the Period All- 
round Construction of Communism: Z. Arias and A, Yupxin. Problems of Financing 
Construction: A, Grisuin and A. Perroy. Bank Control over Farm Construction: V. Dysxin. 
The Strengthening of the Bank Monopolies of Western Germany: L. Deza, On Some Problems of 
the Money System of Indonesia: O. Kutxov. 


Vestnik Statistiki (Russian text) 

No. 5, 1960. A Mighty Task for the Nation’s Welfare. How V. I, Lenin Worked on Statistical 
Material: T. Koztov. On the Mi so, Rk om, Sp eat teats Sotiuagy A. 
Vixutyaey. Progressive Methods in ling © Phoebe ys. srt 2 N. 
Trrecsaum. The Calculation of Mente o i. 
Birman. aes Week en che Polished At r- he Yor of eu H. Barput. On 

Training for Work on Processing lier LADYKIN. Meeting of Directors o, 
= Abert Statistical Administrations. A Meeting of Industrial Stetisicinn’ tice, 
BOVICH. ae ee ee ea RP © Seay Te eee Ae ee 

No. 6, 1960. On the eG the Cored Coca’ Pleo Repyrttages 8A A sae Tae = 
1959 (Ce A Ra eee eas A. eka hy OS LuTSENKO. 
Development of Transport and Statistical Problems: V. Suzpactse 2 Se 
Productivity in the Machine-tool Engingeering in the U.S.S.R. and the U.S.A K. A 
and G. Serceeva. On the Official National Accounts of the U.S.A.: V. Kupnov. 
ee ee ae ee Democracies in 1959. Pies a ations 

eee Mane Relat te es blast: A. Sxurarov and A. Karversxy. 
Using Reports Recewed by State Bank Branches: N. Nrxonov. A Meeting on 
f and Procurement Statistics: E.S. In the Statistical Section of the Moscow Scientific 


No? 1860: On the Way to Communism. Figures on the and Culture of Soviet Lithuania: 
B. Dusasov and A. YANCHENKO, Di Cotaces of Mebtobat Resor Yu. Vasitev and V. 
Zattsev. The Apologetic Content 

On the Accounting Balance of Farm 

duction of Mathematical Methods twin Ensmvmic Research and Padua atta 
Degree of Integration in Industry: A. Kuorov. From the Experience of Machin 

Station of the Dnepropetrovsk Oblast: 1. Kanpov. In the Council of the 
Central Statistical Administration of the U.S.S.R.: V.O.and V.S. The Third Session of the 
Conference of Asian Statisticians: VY. Ovsmnxo. 


Ekonomista (Polish text, English and Russian summaries) 
No. 3, 1960. Problems of Investment Theory under Socialism: B. Mrnc. Remarks on the Discus- 


sion on the Rate of Profit in Contemporary Capitalism (in connection with the Publication of the 
Polish Edition of Vol. IIT of Kapital): J. Zawapzxt. The Distribution of National Income and 
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Economic Growth in Developed Capitalist Countries: H. Fiaxsersxi. The Philosophy of Prices: 
1, Reseme The Elasticities of Demand for Some Foodstuffs in Poland Since the War: Z. 
‘Awtowski and W. Sapowski. Research into Structural Changes in Agriculture (a Comment on 
: BG . Current Problems of Productive Investment in Agriculture during 
Optimum Labour Time: J. Roswer. Remarks in Connection with 

Rational Prices: W. Szryper. 


the Western Discussions on Criteria for Rational 


Gospodarka Planowa (Polish text) 
No. 5, 1960. Problems of Agricultural Development in 1960-65: B. Sraviex. The Two 
Ceilings and the Growth Rate of Investment in 1959: E. Rycuvtewskt. Scope 
Coo Sererma—etong. the aemane momma J. Payesrxa, K. 
and W. Stawin. The Aims of the Socialist Economy and the Problem of Economic 
Calculus: J. Zretassxt. The Problems Involved in Wage-fund Planning: W. Krencix and S. 


ial Development Compared with Other Socialist Countries: T. Gravow- 

cok es cna, Sant ay weptere a hase, gt penta M. Zayac. 
The Growth of the Ch Economy and Factors in Its Development: M. Raxowsxi. More on 
Economic Regions: S. Bert zowski. The Behetriolionic of Sueall Towns in the Western 
Territories: K. Poposxt. The Application of Plastics to Building: M. Pomtanowski. 


Politickd Ekonomie (Czech text) 

No. 6, 1960. Enlarging the Economic Functions of National Committees: O. Zirex. Stimulating 
Technical Progress through Prices: M. Kocman. A Critique of the Economic Thought of Karl 
Englif: M. Nrxi. Some Problems of the Assessment of Total Cost in Agriculture: J. VRANY. 
On the Question of State Monopoly Capitalism: L, Ursan. Economic Regions and the New 
Territorial Divisions: M. Srkipa. 


Planované Hospoddfstut (Czech text) 


No. 7, 1960... Problems of the Development of Ferrous Metallurgy to 1957: J. Gracer. Some 
Questions on the Long-term Trends of E : M. KovsovA, Ezonomic and Social 
Questions of Food Consumption: V. Rexpi J. KokRarxa. Town and Country Planning as 
Applied to the Area of the East Slovak Metallurgical Combine: A, Bukota. The Relationship 
Between Depreciation and Renewal of Fixed Assets: K. JouanovskY. The Value of Sales for the 

¢ J. Nesnipar. Price Problems of Solid Fuels: A. Roziéxa. Planning the Consumption 

‘ ing State Farms in the New Territorial 

leavy Engineering: }. Cevea. 

Five- -year Plan—Blueprint for the Expansion of an Advanced Socialist 

"Society. On the ge oon Expansion of the Czechoslovak Engineering Industry: J. SuAMA. 

Economic Research in the Third Five-year Plan: M. SovuGex and V. Renpw. Training in the 

Building Industry: K. Haverxa. Problems of Livestock Output: J. Benpa and J. NovAx. 

Public Health Services in the Third Five-year Plan: J. HovcovA. Planning the Integrated 

Development of a Region—An Important Task for National Committees: Z. VaAtentix. Economic 
Incentives in Trade: F. Bore’ and L. Maréyxa. 

No. 9, 1960. Problems in the Drafting of the Long-term Plan for Investment: V. Vibat- 
Raising the of Iron Ore Extraction: S. Kastx. Model Engineering Enterprises: 
PLATZER. Co-operation of Socialist Countries in Agriculture: M. ParkAn. Certain Prob. 
lems Relating to the Renewal of Fixed Assets in Czechoslovak Industry: J. Ria and O. Kuretxa. 
The Establishment of a Network of Centres of Automatic Data-processing Machines: D. Kourtnix. 
Experience with the Introduction of a Shortened Working Week at the Ludvik Pit in the Ostrava 

V. Sracua. Scope for Combined Operations in the Food-processing Industry: L. 
Novorny and A. Leytex. 


Tkonomicheska Misl (Bulgarian text, . ench and Russian summaries) 

No. 5, 1960. Characteristics of Specialisation and Co-operation in Our Engineering: P. Kavev. 
The Extension of Agricultural Mechanisation and the Sale of Equipment to Collective Farms: G. 
Kostrapinov. Depreciation Allowances in Co-operative Farms: S. Paskacev and G. Mrrxov. 
On the Potential for Timber Production in Our Forests: 1. Zwevev. Agrarian Over-population 
and Contemporary Malthusian Theories in Greece: G. Panrrsmpes. The Development of Automa- 
tion in Czechoslovakia: J. Avernan. The Possibilities of Enlarging the Port of Varna: V. 
BoGALEV. 
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Planovo Stopanstvo (Bulgarian text) 
, The Triumph of the Leninist Doctrine of Economic Planning. Reserves 
Raising Labour Productivity in the Coal Industry: K. Korsv. For the Reduction of Turnover 
in State Wholesale Trade: M. Naxova-Ruscueva. Some Questions Concerning the Use 
Loans for Minor Mechanisation: 1. Docuev. Once More on the Project for a Varna—Devnya 
7 : M. Devepzuiev. itor nit of Production in the 
7 ul Co-operatives: SvVINAROV 


Finansy i Kredit (Bulgarian text) 

No. 4, 1960. For a Higher Role for Financial and Bank Control. On the Questions of Changing 
Over to Long-term Credits for Financing State Fixed Productive Assets: D. Sapuxpzurev. The 
Raising of Labour Productivity and the Reduction of Production Costs in Industrial Production: 
V. Ranxov. Credits on Turnover in the Industrial Enterprises: M. Yancnutev. On the 
Question of Defining the Economic Effect of Measures for Minor Mechanisation Financed from 
Loans: D. Kasasov. The Enterprise Should Have a Single Current Account at the National 
Bank: 1. Popov. The Position of the Pound Sterling: A. Srorcuev. A Scientific Conference 
on Problems of Soviet Finance: M. Rusenov. 

No. 5, 1960. On Some Questions of the Relative Development of Livestock Production and Increasing 
Its Productivity: G. Mowesnxi. The Significance of Finance in Accelerating Economic Develop- 
ment in Bulgaria: G. Svrakov. How to Raise the Efficiency of Capital Investment in Industry: 
A. Popov. What the Territorial Plans of the Money Incomes and Outlays of the Population Show 
for 1960: N. Lazarov. Some Questions of the Restraints on Excess Outlay in Estimates 
Prepared by Drafting Organisations: M. Misov. 

No. 6, 1960. To Raise the Role of Bank Control for the Economy: A. Yucow. Ten Years of 
Service to the Finance and Credit System: I. Patusxi. The Development of Pension Schemes in 
Our Country: M. Grsuxov. For a Relationship between the Wage Fund and the Fulfilment of 
the Production Plan by Type of Commodity: K. Mincuev. Cost of Production in 
Enterprises and the Factors Affecting It: S. Kovacury. Additional 
ee ee Oe a eee F. Fuzev, Some Problems of the 

Theory of Amortisation: L. Kantor. An International Meeting on Fundamental Questions of 
Insurance in Socialist Countries: Ku. P. 


Ekonomsk; Pregled (Serbo-Croat text, English summaries) 
a, 30 National Wealth in the Territory of Belgrade: 1. Vuwsxx. Some Aspects of the 
Problem of Demographic Investment: D. Voynié. Basic Elements and Principles of Commercial 
Policy in Industrial Enterprises: J. Goyanovié 
Economic Equilibrium and x Conse Auteamrtion, Estone: L 
i ANOVIE, Pig oie laure 


Consnption iY in Yugoslavia in the Twentieth Century: inancing State Enterprises in 
Capitalist Countries os with Special Reference to France: Z. Fevorowicz. 
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Ekonomist (Serbo-Croat text, some French or English summaries ) 

No. 2, ‘1960. General Problems of Correlation Between Urbanisation and Economic Growth: P. 
Ivnovit-Ivanpexic. Some Problems of the Economic Co-ordination of Inland Transport: M. 
Avexsié. A Model with an Average Coefficient: D. Sroyanovic. On the Methodo- 

Technical Personnel: B. On a Soviet Model 
The Utilisation of the Agricultural Area of Yugoslavia: 


Mi ‘ Planned Utilisation of Man-power—Planning Sa’ Tidtiuet Deohpaee ey ly 
Skilled Workers: J. Tuthn. Cobdegoat on thr tpn a +s 
: J. Kornat. Property Relations and Commodity Production: Ag gy The 
‘and Di u and Fruit: 1. KApAR. The Operation of the European 
. A Discussion on Present-day Capitalism: T, Drt- 
i es of the German Democratic Republic. 

No. 7, 1960. The Siracture of Industrial and Labour Requirements: J. Wicsex. The 
tain Element in he Slaton of Our Paver Prien: 1s 6 Trees the Use of Ot and Gis V. 
Mimaterzky. The Role of Amortisation in the Expansion of Fixed Assets: T. DAntet. The 

i of Foreign Trade Relations: Gy. Symon and Gy. Konpor. The Seasonal 
‘ature of Retail Trade in Rural Co-operatives: E. Kemenes. The Evolution of the British 
Balance of Foreign Lending Since the Second World War: K. Kévtir. The Development of the 
Qualitative Indices of the Power Bases of the Soviet Union: j. Bors. . The Agriculture of the 
Popular Democracies: K. Bosx6. The Economic Significance of the Producer—Co-operatives’ 
Own Mechanisation: C. Cstzmavia. The Path of the British Middle Class: A. Brovy. 


Statisztikai Szemle (Hungarian text, English and Russian summaries published quarterly) 

June 1960. Problems of the Application of Sampling Methods in the Field of Index-number Com- 
putation: L. Drecuster and P. Kéves. Some Questions of Electrification: L. Orosz. 
re Set ene Sit ee eee ie bee One Table: 
F. Nyrrrat. The Statistical Estimation of Fruit Yields: G. PAnwiczxy and P. TomcsAnyi. 
A Debate on the Dissertation of A. Roman. A Morbidity Survey Covering 700 Worker and 

Families in : E. Hemz andl. VAryi. The 1959 Results of Motels at Lake 
: L. Lancer P. Sods. 

Jury 1960. The Economic Efficiency of Capital Investment and Its Statistical Analysis: N. 
Sucuapiov. The Role of Imported Consumer Goods in the of the Population: 1. Feny6. 
The Selection of Indicators Used for International Comparisons of the Standard of Living: L. Csen- 
Szompatuy. The Statistical Examination of Fixed Assets in the Engineering Industry—I: M. 
SAci. sp Ae a rigger PN or i, rotate Tb cso Wy E. Paués. 
Loading Operations in ne by Lorry: L. Csenres. An International Comparison of 
Sostems af National Accounts: Kenessey. The Report of the Berlin Conference on the 
Compilation of a tiles Potio dlaclotioas, F, Nyrrrat. 


Probleme Economice (Rumanian text, English, French and Russian summaries) 
No. 5, 1960. The Draft Directives of the Third Congress of the Rumanian Workers’ Party on the 
Economic Plan for 1960-65 and the Long-term Economic Programme. On the Nature and Content 
of the Cast of under Socialism: Gu. Crejow, ee eee 


Economy: J. Vucex. Rising Living Standards in Czechoslovakia: O. Six. Ase of F Trade 
Relations Between Socialist and Capitalist Countries: E. Bret. 

No. 6, 1960. Current Problems in Incr Labour Productivity and the Rational Utilisation of 
Man-power: I. Batt. The Importance of the Utilisation of Productive Capacity in Industry: 
A. Tanov. Increasing : 

Socialist Accumulation— is of Production and the Increase in Popular Welfare: 

I. Tutpan. On the Amortisation of Fixed Assets: eaten Some Aspects of the Exploita- 

tom of the Working Peasantry in Bourgeis-landlord Rumania: O. Porsscu, N. Toma and N. 


The Anti-working-class Aspect Bourgeois Theories Inflation: B. 
Boonen Revue of the Ucttoation of Maize for Silage in Some State Farms: Gu. 
Ionrya and E. Popgsev. 
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NEW BOOKS 


British 


pom tig Bp ewok Must Labour Lose? A lous neae with a com- 
poem 4 — Hinpex. Harmondsworth, Middlesex: Penguin Books, 1960. 7.” 
Pp. 1 s 


oom pag era oy sma tgg gy seep Mark Abrams on voters’ attitudes, which originally 


eet satus Octane Oe Su, Abana” sanert on tha uarven in Adlivenel berenas tae 
Rose, of Nuffield College , Oxford, and by Rita Hinden, the editor of Socialist Commentary. Dr. 


ol Etaurtty th oteneter dalaabaatenal uecaliahe de a sone 
ap ply Stee demenen tee bacitasienn ioe aka tae 


Ausurn (H. W.) (Ed.). Comparative ing in Austria, Belgium, Denmark, Fin- 
land, France, Germany, Greece, Italy, Nether Norway, Portugal, Spain, Sweden, 
Switzerland, Turkey, United Kingdom, U.S.A., U.S.S.R. London: Waterlow, 1960. 
Tse Fp. x + 118. 17s, 6d. 

in book form a series of articles which in The Banker’s Magazine. 
stiches pecttde a tled dtcriotien Of tae tains ential of aati al he ad aieainns 
Europe and the United States. The contributing authors are in all cases practical bankers.] 


Ma og (F.). Economics. 6th edition. London: Pitman, 1960. 9”, Pp. xvi + 
575. 20s. 

[The substantially sevived. nem edition of Povivees, Rovian’: sent tasl see Sane Sa an ee 
Economic Journau of March 1956 by E, A. G, Robinson. The present re-issue embodies only 
minor revisions, mainly to bring the facts and figures up to date.] 


Biacx (R. D. C.). Economic Thought and the Irish Question, 1817-1870. London: 
Cambridge University Press, 1960. 9”. Pp. xiv + 299. 37s. 6d, 
[To be reviewed.] 


Biyru (C. A.). The Use of Economic Statistics. The Minerva Series, No. 5. 
London: Allen & Unwin, 1960. 9”. Pp. 249. 28s. 


[To be reviewed.] 


Bopersen (C. A.). Studies in Mid-Victorian Imperialism. London: ,Heinemann, 
1960. 83)”. Pp. 226. 25s. 

[This is a photographic reprint of a historical classic which first appeared in 1924.] 

Britain’s Coal. Report of a Study Conference organised by the National Union of 
Mineworkers. London: National Union of Mineworkers (222 Euston Road, N.W.1), 
1960. 94”. Pp. 90. 

dae g ints three sr wl cttsoded by onams forty Caperts Glave WRENS Reece 
the National bien of Saivieoiite i and attended by some en See ,~ 
the fuel and power industries, from Ne eee ee a aan 
first paper, by Mr. E. F. Sch entitled “ Goal the Nest Pitty Years’ 
with met en tee iy? pen 
reserve —— difficulties at 

cio noprenenble rote wh nt be enpenyel Sak teed enonneiinns, 


Campsect (R.W.). Soviet Economic Power. Py organiza 
London: Stevens, 1960, 8)”. Pp. xii + 209. 30s. 
[To be reviewed.] 
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Crorr (M.). Apprenticeship and the “ Bulge.” Fabian Research Series, No. 216. 
London: The Fabian Society (11 Dartmouth Street, S.W.1), 1960. 8)”. Pp. 20. 2s. 6d. 

[The author describes from her experience as a Youth Employment Officer the present situation 
regarding apprenticeship, in which only a small proportion of boys who would like to be taken on 
as apprentices are successful in finding a place, notwithstanding that there is a shortage of skilled 
labour in many industries. She considers the reasons for this situation and the various proposals 
deat Wapenn tans tr deal yeich ic bateee ie cormeercied ep she She ends by suggesting a 
number of different measures, all of which she considers to be feasible in present circumstances, 
Te as et er ee ee 


Duesenserry (J. S.) and Presron (L. E.). Cases and Problems in Economics. 
London: Allen & Unwin (New York: Prentice-Hall), 1960. 9”. Pp. xv + 195. 15s. 
[To be reviewed.] 
Economics. National Book League Reader’s Guide. London: Cambridge University 
Press for the National Book League, 1960. 8)”. Pp. 30. 3s. 6d. 
[This is a list of books on economics suitable for recommending to non-economists. They are 
pr gee ram apg fae Barge gy oe © pedane eae Pagar The list is quite a long one, 
well over a hundred titles, but the arrangement is such that the reader can pick and 


choose, and some indication is given of the level of difficulty by the order in which the books are 
listed in each section.] 


Epey (H. C.). Business Budgets and Accounts, London: Hutchinson, 1960. 74”. 
Pp. 174. 12s. 6d. 
[To be reviewed. ] 


Envzic (P.). In the Centre of Things. London: Hutchinson, 1960. 8)”. Pp. 319. 
30s. 


[To be reviewed.]} 


Exxan (W.). — and Proletarians. Urban labour in the economic develop- 
ment of Uganda. London: Oxford University Press for the East African Institute of 
Social Research, 1960. 9”. Pp. 149. 2ls. 


[To be reviewed. ] 


Fay (C. R.). The World of Adam Smith. Cambridge: Heffer, 1960. 9’. Pp. 
-vii + 97. 15s. 


[To be reviewed.] 

Ferns (H.S.). Britain and Argentina in the Nineteenth Century. London: Oxford 
University Press, 1960. 9”. Pp.517. 63s. 

{To be reviewed. ] 

Granicx (D.). The Red Executive. A study of the organization man in Russian 
industry. London: Macmillan, 1960. 8”. Pp. 334. 21s. 

[To be reviewed.] 


_ Guenautt (P. H.) and eng At (J. M.). The Control of Monopoly in the United 
London: Longmans, 1960. 9”. Pp. ix + 197. 25s. 
[To be reviewed. ]} 


Haprreip (C.). The Canals of South Wales and the Border. Cardiff: University 
of Wales Press; London: Phoenix House, 1960. 8)”. Pp. 272. 30s. 
author is an enthusiast on canal hist hey SP oe meen wearer Several books ow fe 


‘each of the main canals of the region, from the 
and extensive researches in 


myself to be writing economic ic history, bu 
or in the locality how the canals came to 


for the economic historian, but it is for him to Lae how canal development fits i into the pattern 
of general economic growth.”’] 
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Hannan (E. J.).. Time Series Analysis. Mesias Menakuneh 20 sepa tae- 
ability and Statistics. London: Methuen, 1960. 74”. Pp. viii + 152. 2 
[To be reviewed. ] 


Hucues (J.). Nationalised Industries in the Mixed Economy. Fabian Tract 328. 
London: The Fabian Society (11 Dartmouth Street, S.W.1), 1960, 8}. Pp. 40. 4s. 


[The general burden of this vigorous essay is that, as things are at present, nationalised industries 
are constrained to follow policies chat ave te Gils evan Ghasdinintens thaliber to make life easier for 
the private sector. Particular aspects of policy which are criticised include the of break- 
even pricing, the absence of competition in awarding contracts to private firms, the obstacles in the 
way of nationalised industries developing profitable new lines of production and the excessive use 
of the public sector as a stabiliser.] 


Hunt (K. E.) and Crarx (K.R.). The State of British Agriculture, 1959-60. Oxford: 
Oxford University Agricultural Economics Research Institute, 1960. 8)”. Pp. 150. 
15s. 


[This is a most convenient and useful collection of statistics relating to British agriculture and 
its place in the economy. It is one of an annual series. In addition to the data for the current 
year and other recent years, charts are included showing the movement of the more a 
magnitudes over long periods. Certain changes have been made from previous years’ 
the brief commentaries which previously accompanied the statistical data amend been ampek 
and the foolscap format has been replaced by a much handier one.) 


‘ Hutton (G.). Inflation and Society. London: Allen & Unwin, 1960. 9”. Pp. 
161. 15s. 


(Mr. Hutton has written a hard- hitting pular phlet against the iniquities of inflation. 
The remedies, as he sees them, are two: Lp vg Ray the pressure of new money and credit, by 
cutting Government and State iture to fit reasonable tax revenues (such as give of 
all classes and incomes incentives) and to fit the available savings which the State private 
enterprise can borrow at free market rates of interest, at medium or long term”; and secondly 
“to raise productive efficiency (productivity) in all walks of economic life PY cutting down re- 
strictive practices of all kinds, by improv techniques . . . machines and then 
letting them turn out all they are caphie of predating * "] 


Katpor (N.). Essays on Value and Distribution; Pp. 238; 35s. Essays on Economic 
Stability and Growth; Pp. 302; 42s. London: Duckworth, 1960. 9”. 


[To be reviewed.] 


Kaye (B.). Upper Nankin Street, Singapore. A sociological study of Chinese house- 
holds living in a densely populated area. Si ce: University of Malaya Press 
(London: Oxford University Press), 1960. 9”, Pp xvi i+ 439. 50s. 


eget ae er ey A tamer i ay MBE oe 
pr a tt t adult on average) street in Singapore is to assess the degree of “* 

ness ’’ among the inhabitants and the factors affecting it. ah sy ety te and the 
resulting data are given in extreme detail, partly to assist in designing inquiries. The result 
is a rat indigestible volume, and the results are not made to stand out im the clear way that 
would have been most useful to economists. However, much of the material is of interest, and the 
Preps fete nn nner Reve cider See Pete eeree conan bee 

itions 


Land Ownership and Resources. ee re in June 


Cambridge 
1958. Cambridge: SS | agian of Estate Management, University of Cambridge, 
1960. 9”. Pp. 136. 
Po agg ae ae The speakers and 

Sir Solly Zuckerman the National Estate; J Seeuh Poodhion 
Development Policy and the National Estate; iat Pataren tecloatadinetaenter 
and the Rights of the Individual; C. H. J. Maliepaard on on Development of Land in the Netherlands; 
P. A. Genas on Belling Eommanien and D. R. Denman on The Estate in Land and the Employ- 
ment esources. 


Ie ee oe ee ee ae ee ee London: Heine- 
mann, 1960. 9”. Pp. xiv + 226. 2ls. 
[To be reviewed.] 
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Linxe (L.).. Ecuador. Country of contrasts. 3rd. edition. London: Oxford 
ee the Royal Institute of International Affairs, 1960. 8”. Pp. ix + 193. 
[This is a revised edition of a book which first appeared in 1954. It provides a mainly 
but interesting account of the country’s history, politics, social structure and economy. | 


Macponarp (D, F.). The State and the Trade Unions. London: Macmillan, 1960. 
9”... Pp. vii+ 199. 21s. 


[To be reviewed.] 


McInnis (E.), Hiscocxs (R.) and Spencer (R.). The Shaping of Postwar Germany. 
London: Dent, 1960. 9”. Pp. 195. 2ls. 


cee os Sec enaae meena peels i 
concluding chapter Mr. MacInnis discusses the problem 


Meyer (F. V.). The Seven. A provisional appraisal of the European Free Trade 
“en ang Barrie & Rockliff with the Pall Mall Press, 1960. 9’. Pp. 
viii + . 


[To be reviewed.] 


Myrpat (G.). Beyond the Welfare State. Economic planning in the welfare states 
~s its international implications. London: Duckworth, 1960. 9”. Pp. xiv + 214. 
ls. 


(To be reviewed. ] 


Neare (A. D.).. The Antitrust Laws of the U.S.A. A study of competition enforced 
by law. London: Cambridge University Press for the National Institute of Economic and 
Social. Research, 1960. 9}”. Pp. xvi +516, 45c. 


[To be reviewed.] 


Norrcuirre (E, B.). Common Market Fiscal Systems. London; Sweet & Maxwell, 
1960. 10”. Pp. 90. 2ls. 

[This contains a description of the taxation systems of Italy, Belgium, Holland, France and 
Western Germany. It has been prepared partly for the guidance of business-men trading with 
those countries, and ly asa to discussion about harmonisation of tax systems 
within the Common et. The author’s lucid treatment is not limited to mere description of 
the law, and inclodes also brief discusians of the merits in theory and practice of the various 
systems described. It is therefore of interest to the student of taxation in general. The contents 
previously appeared as a series of articles in the British Tax Review.] 


Oxford ional Economic Atlas. The Middle East and North Africa. Prepared by 
the Economist Unit and the Cartographic Department of the Oxford University 
Press. London: Oxford University Press, 1960. 104”. Pp. 135. 42s. 

[This is the second regional atlas to appear in this series, the first having dealt with the U.S.S.R. 
and Eastern Europe. It is divided about equally into maps and text (notes, statistics and gazetteer). 
sean sadiee: deniinc adits ath eesteadeane aalaanens aes eoeamianties region, and 

topic maps of the whole os resin. dealing with Gi, sartcyiture, , irrigation, communications, etc, _The 
text picts a dw ort useful summary statistical indicators of the economic conditions of the various 
the region and also particulars about development schemes. ] 


Pares (R.). Merchants and Planters. Economic History Review Supplements, 
4. London: Cambridge University Press for the Economic History Society, 1960. 
10”. Pp. 91. 10s. 6d. 


[To be reviewed.] 


PARKINSON (J. R.). The Economics of of Ship-building in the United Kingdom. Uni- 
versity of Glasgow Social and Economic Studies VI. London; Cambridge University 
panes 1960. 94”. Pp. xii + 227. 40s. 
[To be reviewed.] 
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Ricn (E. E.). Hudson’s Bay , 1670-1870. Volume II: 1763-1870. 
London: The Hudson’s Bay Record Society, 1959. 9}. Pp. 975. 

[To be reviewed.] 

Ricwarpson (J. H.). Economic and Financial of Social Security. An inter- 
national survey. ion: Allen & Unwin, 1960. 9”. Pp. 270. 30s. 

[To be reviewed.] 


Rosertson (D. J.), Eoctery Wane Sivqrqures ond Tenpionss ts. University 
of Glasgow Social and Economic Studies V. London: University Press, 


[To be reviewed.] 
Rosinson (Joan). Collected Economic Papers, Vol. II. Oxford: Blackwell, 1960. 
Pp. viii + 281. 30s. 

[To be reviewed.] 

Rosson (W. A.). Nationalized Industry and Public Ownership. London: Allen & 
Unwin, 1960. 93”. Pp. 544. 50s. 

[To be reviewed. ] 

Rose (H. B.). The Economic Background to Investment. London: Cambridge 
University Press for the Institute of Actuaries and the Faculty of Actuaries, 1960. 9”. 
Pp. xi + 661. 40s. 

[To be reviewed.] 

Rusner (A.). The Economy of Israel. A critical account of the first ten years. 
London: Cass, 1960. 8)”. Pp. xxiii + 307. 25s. 

[To be reviewed.] 

The Soviet Seven Year Plan. A survey of economic progress and potential in the 
U.S.S.R. London: Phoenix House, 1960. 73”. Pp. !26. 10s. 6d. 

[To be reviewed.] 

Stamp (L. Dup.ey). tg ore Na Hardmondsworth, Middlesex: Penguin 
Books, 1960. 7”. Pp. 208. 

[This ees tendlede camel’ sA 
esl dale toende Gee Intcpeanadign et aaleaian, 


with the maps which Professor Stamp regards as the 
Study of the Japanese Wool Textile Industry. London: The Economist Intelligence 
Unit (22 Ryder Street, S.W.1), 1960. 11”. Pp, vi + 40. 


as pee purpose of this study is to consider possible -m plications of 
we industry for British and for British imports from Japan. It con 

parts: a descriptive analysis Gis bedentry andl on entitle of Faban's teslie goes te 
Sod sul ial wat. A oe en ee Ses future trends of Japanese wool 


rts. Large capaci the ind against i 
foci countries pee pede. - ay A scpiareaee olts of aa pres of the present situation.] 

Tew (B.). International Monetary Co-operation, 1945-60. Fifth Revised Edition. 
London: Hutchinson, 1960. ate Pp. 192. 12s. 6d. 


No. 280.—voOL. LXxx. 
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Fe ogg 3 An Introduction to Linear and the Theory of Games. 
Methuen (New York: John Wiley), 1 . 76. 9s. Gd. 


ali Lit tip aren ponameigieseg opmotpap onanism 
very clearly writen written, but the one on game theory is the better suited to the needs of the 
{whe wats fo know what itis all about. The essay on linear programming is essentially 
as duatana acon tients atne alinear programming problem, and though the 
author clearly explains what linear problem is, he does not try to relate it to the 
conce.»1s with which traditionally economists are more familiar.] 


Background to Agricultural Policy. London: 


Waernam (Eprru). The Economic 
Cambridge University Press, 1960. 9”. Pp. xii + 147. 22s. 6d. (paper edition 13s. Gd.). 


Canadian 


Irvine (J. A.). The Social Credit Movement in Alberta. Toronto: University of 
— Press, 1959 (London: Oxford University Press, 1960). 94’. Pp. xii + 369. 


perenne Serene ome Snmevte x wena Nae Pees Weeee Chum Seems og waiets Ue Pveiel 
it movement came to in Alberta. The author sets out to assess the relative im 

in promoting the success of the movement of social and economic conditions, of the philosophy of 
Social Credit itself, and of the personality and tactics of its leader Aberhart.] 


Indian 


_ Berna (J. J.). Industrial Enterpreneurship in Madras State. Bombay and London: 
House for the International Industrial Development Center, Stanford 


Ray (K. N.). Some Economic Aspects of the Bhakra N: Project. A preliminary 
analysis in terms of selected investment criteria. Bombay London: Asia Publishing 
House, 1960. 9”. Pp. xii + 140. 28s. 


[To be reviewed.] 
Pakistani 


Fer (J. C. H.) and Rams (G.). A Study of Planning Methodology with Special 
Reference to Pakistan’s Second Five-year Plan. Monographs in the Economics of Develop- Hy 
ment, No. 1. Karachi: ee cca ij 
ing, Bunder Read, Karachi), 1960. 8}” 27 ' 


South African 

Hovownon (D. Hiosasz) (Bd.). Economic Development in a Plural Society. Studies 

in the Border Region of the Cape Province. Cape Town and London: Oxford University i 

Press, 1960. 10”. Pp. xv +401. 60s. i 

[To be reviewed.] | 

American ) 

Anmap (J.). Natural Resources in Low Income Countries. An analytical survey of 

socio-economic research. Pittsburgh, Ohio: University of Pittsburgh Press, 1960. 11”. 
Pp. xxi + 118. $2.50. 


(This is a classified of the work so far done on the subject. The 502 items included 
are drawn from a wide range of sources, and many of them are of the official or semi-official kind 
Heke fe marnde magma ad 7 de eg ere The title of each item is followed a 
full summary of its contents. There is « general introduction surveying the field as a ] 


: 
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Auten (R. L.). Soviet Economic Warfare. Washington, D.C.: Public Affairs Press, 
1960. 9)”. Pp. x +293. $5.00. 
[To be reviewed.] 


Bacu (G. L.). Economics.. An introduction to analysis and policy. Third edition. 
Clifis, New Jersey: Prentice-Hall, 1960. 9)”. Pp. mv + 850. 
[This is a very substantially revised edition of one of the best-known American text-books.] 


Base (SW) Rane iio)-oae Semen ct. ee Unions, Management, and the Public. 
New York: Harcourt, Brace, 1960. 9}”. Pp. xviii + 650. $6.50. 
[hi the sod edn, sey share o » work hich fet in 1948. The 
authors explain that per ogpequendreephguaisn St pane anita tases wn ty ete ne 
have done had they set out to write a systematic text-book them selves hss bu they then made cach 
chapter consist of extracts from the writings of leading authorities in the part of the field concerned. 
The result is a selection of 141 readings, arranged in a logical order, with introductions to each 
chapter by the editors to indicate the nature of the issues under discussion and their context.} 


Bet (J. W.) and Spaur (W. E.) (Eds.). A Proper Monetary and System for 
the United States. New York: The Ronald Press, 1960. 84s Pp. viii + 
the work of the following group of authors: J. W. F. A, Bradford, D. 
tat Fh Niche DA. Fwy angen = Pater, 6 "W. Phelps, W. i. Spahr and , C 
problems, and they 


governmen 
the Federal Reserve — and sata banks to mone 

itself . the pronounced depreciation purc’ nited States dollar; and 
the persistent agnation for anther devaluation of the the dale} , 


Brazer (H. E.). A Program for Federal Tax Revision. Michigan Pamphlets No. 28. 


Ann Arbor, Michigan: Institute of Public Administration, University of Michigan, 1960. 
Pp. 50. $1.50. 


Se cake avs aes Eee bk 


Brevo (W.). Industrial Estates: tool for industrialization. Glencoe, Illinois: The 
Free Press for the International Industrial Development Center, Stanford Research 
Institute, 1960. 9”. Pp. xvi + 240. $6.00. 


[This bar | is designed especially for planners in newly industrialising countries who have 
for the development of small- and medium-scale industrial 


wing, desig, nance and v0 on loked at from the practical point view rather than as an 
ic y 


Bryce (M.D.). Industrial Development. A guide for accelerating economic growth. 
New York and London: McGraw-Hill, 1960. 94”. Pp. xvi + 282. 58s, 
[To be reviewed.] 


Crark (J. M.). The Wage-Price Problem. New York: The American Bankers 
Association, 1960. 9}”. Pp. vi + 68. 


i policy. The outcome is somewhat 
ee ITT int te aden 0 hh ee ee 
strong fiscal policy behind it.] 

3M2 
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Daviwson (P.). Theories of Income Distribution. New Brunswick, New 
Jersey: Rutgers University Press, 1960. 9”. Pp.x +151. $5.00. 
[To be reviewed.]} 


papene (T- Cys 7 asta ggmONERE. a Macro-economics. The measurement, 
analysis and a New York and London: McGraw- 
Hill, 1960. aie ag 267, 


[To be reviewed.] 


heli tapseenes The Meaning of Modern Business. An introduction to the phil y of 
as eames, New York: Columbia University Press (London: ford 
Uavese Peni) re 60s. 


Pp. xi + 427. 

[To be reviewed.] 

Fourastm (J.). The Causes of Wealth. Translated and edited by T. CapLow. 
Glencoe, Illinois: The Free Press, 1960. 8)”. Pp. 246. $5.00. 

[To be reviewed.] 

Frrepman (M.). A Program for Monetary Stability. New York: Fordham Uni- 
versity, 1960. 94”. Pp. viii + 110. §2.75. 

[To be reviewed,] ‘ 

Gare (D.). The Theory of Linear Economic Models. New York and London: 
McGraw-Hill, 1960. 93”. Pp. xxi + 330. 74s. 

(To be reviewed.]} 

Gatenson (W.). The CIO Challenge to the AFL. A History of the American Labor 
Movement, 1935-41. Cambridge, Mass.: Harvard University Press (London: Oxford 
University Press), 1960. 9}. Pp. xx + 732. 78s. 

[To be reviewed. ] 

Haut (C.A.).. Fiscal Policy for Stable Growth. A study in dynamic macroeconomics. 
New York: Holt, Rinehart and Winston, 1960. 8}. Pp. vii + 311. $5.00. 

[To be reviewed. ]} 

HARBERGER (A. = f (Ed.). The Demand for Durable Goods. Chicago, Illinois: 
ber fees University Press (London: Cambridge University Press), 1960. 9”. Pp. 

74. 48s. 


[To be reviewed.] 

Karp (M.). The Economics of Trusteeship in Somalia. Boston University African 
Research Series, No, 2. New York: New York University Press, 1960. 8}. Pp. 
x + 185. $4.50. 

[To be reviewed.] 

Kuicut (F.H.). Intelligence and Democratic Action. Cambridge, Mass.: Harvard 
University Press (London: ord University Press), 1960. 84”. Pp. vi +177. 30s. 

[To be reviewed. ] 

BE ase (S.), Mater (Ann R.) and Easreruin (R. A.). Popuiation Redistribution 

Economic Growth, eee Be 1870-1950. Volume II: Analyses of Economic 


Change ._ hladipin, Peony The American Philosophical Society (104 South 
treet, 0. 12”. Pp. xiv + 289. $5.00. 
[To be reviewed.] 


Lespensters (H.). Economic Theory and Organizational Analysis. New York: 
Harper & Brothers, 1960. 8)”. Pp.x + 349. $6.00. 


[To be reviewed.] 
ome eae 3 The Labor Force under Changing Income and t. Prince- 
ersey: Princeton University Press for the National Bureau of ic Research, 
1008 (hasan don? Oxford University Press, 1959). 9”. Pp. xxiv + 439. 80s. 


[To be reviewed.] 
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Long-range Projections for Economic Growth. The American in 1970. 
Washington, D.C.: National Planning Association, 1959. Pp. viii + 96. $2. 

jections herein contained are optimistic ones and show a compound interest rate of 

ona gross national product of 4.2%. The reasons for this optimism are stated in rather 

general terms, with reference to the increased tempo retarding influences 

Taig Teta! Luan, iy nought at 


Marcson (S.). The Scientist in American Industry, Some organizational deter- 
minants in manpower utilization. Princeton, New Jersey: Industrial Relations Section, 
Princeton University, 1960. 84”. Pp. 158. 

i at Rutgers University. oe ees See 


enterprise. He suggests that a proper blending i 
sort and of what he calls “‘ colleague authority,’ which is the sort of 
within limits, enjoyed by university staff.] 


Martin (D. D.). | Mergers and the Clayton Act. Berkeley, California: University of 
oo Press, 1959 (London: Cambridge University Press, 1960). 93”. Pp. xii+ 
[To hn udeweds ] 


NATIONAL Bureau oF Economic RESEARCH. A respect for Facts, by SoLomon Fasri- 
cant. 40th Annual Report. New York: National Bureau of Economic Research (261 
Madison Avenue, New York 16), 1960. 10)”. Pp. viii + 72. 

is contains, as usual, a full ion of the National Bureau’s current activi 
ond Spc sohemeate and informative sobre ey ton provisional findings of work in seamen 
In his introductory essay Mr. Fabricant takes the title phrase as his text in presenting an overall 
view of the National Bureau’ 's current work and aims.] 


Nexson (R. L.). Merger Movements in American Industry 1895-1956. _ Princeton, 
New Jersey: Princeton University Press for the National Bureau of Economic 


1959 (London: Oxford University Press, 1960). 9)”. Pp. xxi+ 177. 40s. 
[To be reviewed.] 


N F. E.) and ts and Require- 
or ree Magee’ Calicut! Ge Geadise Schont of bidineen Adaiebonetas ne ely 


Administration, University 


ments. 
of California, 1960. 9)”. Pp. xiv + 139. 
BI pe arte eer gd x tise A ead res ms between various characteristics of 
in the United States (size, location, form of organisation sal das ewecerenll aan 
their deposits. Their researches also include a similar comparison between branch banks and 
unit banks. The object of these inguisiee is to saguust © Silt: and mace Shaun mapa sehen 
reserve requirements than exists at present. stem which the authors favour, at least on 
Sussothal gmomia a annoy ahtaatieataedalleale into categories according to the rate of 
turnover of their deposits, and the legal reserve ratios differentiated They also 
consider some aber schemes which though cruer would stil be an improvement on 
arrangements. Despite its technical nature, monograph raises some interesting questions in 
the theory of banking and monetary control.] 

PessemieR (E. A.). The Management of S07 nee te ae 
Pullman, Washington: Bureau of Economic and Business Research, State College of 
Washington, 1960. 9”. Pp. viii + 192. $2.00. 

This describes and current practices and alternatives. The concluding 
chapter is designed to ide a practical and self-con inventory control manual! for store 
managers and their assistants. | 


Population Trends in Eastern Europe, the U.S.S.R. and Mainland China. Proceed- 
ings of the thirty-sixth annual conference of the Milbank Memorial Fund. New York: 
Milbank Memorial Fund, 1990. 9”. Pp. 334. 


[This contains the GI armen aaah senegy 5 yng _ Those 


Alerander Ee an tg 
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Proceedings, International Conference on Control of Restrictive Business Practices. 
Glencoe, Illinois: The Free Press for the Graduate School of Business, University of 
Chicago, 1960. 8)”. Pp. xix + 380. $10.00. 

{To be reviewed.]} 


Rar (C.) and Gricssy (W. G.). The Demand for Housing in Eastwi: «. 
for the Redevelopment Authority of the A ln of Philadelphia. Philadelphia. P« 
= Institute of Urban Studies, University of Pennsylvania, 1960. 9’. Pp. xi. 


[Eastwick is a large area in Philadelphia scheduled for t. This is an attempt to 
os chocmhcunsttneniens aoet tos end @ Eeeeecdile qumbivacion In addition 
a oe te: erst mk ee ag le 

See A erane mare wpe 


Rostow (E. V.). Planning for Freedom. The public law of epee capitalism. 
New Haven, Connecticut: Yale University Press, 1959 (London: Oxford University Press, 
1960). 93”. Pp. xii + 437. 48s. 

[To be reviewed. ] 


Scuetiume (T. C.). The Strategy of Conflict. Cambridge, Mass.: Harvard Uni- 
versity Press), 1960. 8)”. Pp. vii + 309. 50s. 
[To be reviewed.] 


Suovp (C. S.) and others. The Fiscal System of the Federal District of Venezuela. A 
report. New York: 1960 (published privately). 94”. Pp. x + 162. 

[To be reviewed.] 

Small Industry. An international annotated bibliography compiled by M, C. 
ALexanper-Frutscut. Glencoe, Illinois: The Free Press for the International Industrial 
Development Center, Stanford Research Institute, 1960. 9”. Pp. xviii + 218. $10.00. 

[This carefully compiled selective bibliography lists over a thousand items, with informative 
summaries of contents. They are well classified and indexed. Particular emphasis is given to 
items that cast light on the role that small firms can play in the industrialisation process, but this 


Sas Oey Ne Pree ine ene eee businesses in advanced 


Srem (M. R.).. The Eclipse of Community. An interpretation of American studies. 
i New Jersey: Princeton University Press (London: Oxford University Press), 
1960. 9”. Pp. xii + 354. 48s. 
{To be reviewed.] 
Srepanex (J. E.). Small Industrial Advisory Services. An international study. 
Illinois: The Free Press for the International Industrial Center, Stanford Research 
Institute, 1960. 9”. Pp. xiv + 193. $6.00. 
[This is a practical study, written by an author with wide experience in industry in under- 


countries. It contains much information and advice on the best ways to organise these 
services, based on the author’s own experience and on the literature of the subject.] 


Tayior (O. H.). A History of Economic Thought. New York and London: 
McGraw-Hill, 1960. 9”. Pp. xix + 524. 60s. 

[To be reviewed.] 

Tueosatp (R.). The Rich and the Poor. A study of the economics of rising expecta- 
tions. New York: Clarkson N. Potter, 1960. 8}”.. Pp. xii + 195. $4.50. 

[To be reviewed.] 

Trurrin (R.). Gold and the Dollar Crisis. The future of convertibility. New Haven, 
Connecticut: Yale University Press (London: Oxford University Press), 1960. 94”. 
Pp. xiii + 195. 38s. 

[To be reviewed. ] 
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Umer (M. Ji) Capital in T , Communications, and Public Utilities: 
jo Deans 7 inancing. Pome tee Jersey: Princeton University Press for the 
of Rosmagen Rameeh (Lendon: Oxford University Press), 1960, 94”. 


Dutch 


Foc (B.). Industrial Pricing Policies. An of pricing policies of Danish 
Amsterdam; North-Holland series 1960. 9”. Pp. 
viii + 229. 35s. 
[To be reviewed. ] 


Jouansen (L.). A Multi-sectoral Study of Economic Growth. Contributions to 
Economic Analysis, XXI. Amsterdam: North-Holland Publishing Company, 1960. 
9”. Pp. 177. 

[To be reviewed.] 


ed E.). Income Tax Exemptions. An analysis of the effects of 
the income tax structure. Amsterdam: North-Holland Pu 
Company, 1960. 9”, Pp. xii + 148, 
[This is based on a doctoral dissertation at Columbia University. In it the author carefully 


analyses the effects of alternative schemes of tax exemption and tax-rate changes on the average 
rate of tax, on tax progressivity and on incentives. ]} 


Roépxe (W.). International Order and Economic Integration. Dordrecht: Reidel, 
960. 9”. Pp. viii + 276. D. fi. 22.50. 
[To be reviewed. | 


Winnotps (H. W. J.). The Budget Theory of Money. Amsterdam: The Academic 
Press (151 Warmoesstraat), 1960. 9°. Pp. 227. 


Pe Seieouk nya pre any Uy cmp piemant xotetg? Oy lee). 4'mr acy , including a description 


tag ce: mi fic! waren and the 
in led ont Oe eae of the foreign pur any amy SpE, oa oe So 


on these lines may appear to many readers ra - old-fashioned, and he devotes an in 

chapter to answering this charge. Se ee es See In his treat- 
ment of effects of change in the quantity of penne eee the author follows a line of his own, 
and it is from this that the book takes tts title. e draws a distinction between the quantity of 
one 3 al ego cm = gl emma Tie wm ry mB ee ea me Heme 
changes in other assets or liabilities. ce ene yor eR ES and ** money ” 
sometimes seems to bear its normal meaning and sometimes to mean the whole of an individual's 
assets. The conclusions drawn from the theory emphasise the importance of fiscal policy-] 


Danish 
Henriksen (O. B.) and Oicaarp (A.). Udenrigshandel 1874-1958. 
Copenhagen: Oca t Recotiee Unbeornas ok Concee edamadak Capem: 
hagen K), 1960. 10”. Pp. 133. 
is is a collection of statistics relating to the t of Danish foreign trade since 1874. 


The headings and notes to the tables are given in as well as in Damish. A short intro- 
duction in English comments on some of the trends revealed.] 


Swedish 
Axerman (J.). Theory of Industrialism. Causal and economic plans. Lund 
Social Science Studies, No. 19. Lund: Gleerup, 1960. . Pp. 332. Sw. kr. 25. 
[To be reviewed.] 
Norr (M.) and Sanpets (C.). The Corporate Income Tax in Sweden. Stockholm: 
Sto eke Beckie Beek. 1900" 83”. Pp. 60. $e 


‘ rrr ee ek To eto at et eee aenee ae 
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: Italian 
Svios‘Lasmr (P.). Economie capitalistiche ed economie pianificate. Bari: Editori 
Laterza, 1960. OP 26. 1. 2000. 


[To be reviewed.] 
Japanese 


oat ). Foreign Capital and Economic depan, India, and 
st gph aspects of absorption of orig capa Tok okyo and Rutland, 
nl Charles E. Tutt Tuttle com Company (15 Edogawacho, o-ku, Tokyo), 1960. 84”. 
Pp. 254. $5.00. 

[To be reviewed.] 

Rumanian 

Ricarvo (D.). Opere oer Vol. I. Bucarest: Academia Republicii Populare 
Romine, 1959. 94”. Pp. 3 

[This is a Rumanian "ooa " Ricardo’s Principles. The translation ans not appear to be 


based on Mr. Sraffa’s edition, but the long introduction by C. Murgescu on “ David 
Ricardo—A edition.} ic of Bourgeois Political Economy ”’ contains extensive references to the materials 


in that 
Official 


Ministry or Acricutture, Fisheries AND Foop, Domestic Food Consumption and 
Expenditure, 1958. Annual Report of the National Food Survey Committee. London: 
H.M. Stationery Office, 1960. 9}. Pp. vii + 185. 10s. 

[The main part of this annual report follows the usual form, and provides data on the diets of 
households of different income levels and family ition. A new feature is that for the first 
ren cee oe Ceneentns © ead to give estimates of price- and income- 


of various The methods used are those developed by J. A. C. Brown. 
Income-elasticity of demand is found to be generally ¢ War, whereas 
in many cases turn out to be quite high.] 


Sovutu Arrican 


A Survey of Rent-paying Capacity of Urba: Natives in South Africa. A report of the 
Committee on Socio-economic Surveys for Bantu Housing Research. Pretoria: South 
African Council for Scientific and Industrial Research, 1960. 9”. Pp. xvi + 123. 

[This records the findings of a sample Data are given on the and sex-compositions 
of native households in a steer of towns, inferences are drawn as ie thie type of sheemaialies 
tion required (hostel, one-room, two-room, etc.). A comparison is then made between incomes 
and the cost of what are reckoned to be “ necessary’’ purchases of food and other items, so as to 
yield the margin available for paying rent. It turns out that on the basis chosen, a large pro- 

of margin available. The authors therefore recommend 
bsidised is needed, with rents discriminating according to 
means. Gentes dass Golnetaad ca contnh Lad Uscereting, nip ethnastin vaste, tas vopee 
bound to feel doubts about the assumptions underlying the policy recommendations and about the 
implicit doctrine that housing is necessarily to be treated as the residual item which is to receive 
whatever subsidy is necessary to prevent people falling below the poverty line.] 
AMERICAN 

Treasury-Federal Reserve ee of the Sauie a aD Securities Market. Part I: 

poms ag ome tar - Organized Exchange or a Dealer Market; 1959; pp. 108. 
actual Review for 1958; Part III: Supplementary Studies; 

1960; pp. 112, Washington, D.C.: Podecel Russie Sronien } ag! 
BB three small volumes constitute gh pron on the Sarde of the Government security 
i ed bythe fein aoe | in SS study of a general report on the consultations 
conducted t Treasury-Federal Reserve study roup, together with ial study on the 
pg dich an organised exchange for Government Part Il is a detailed factual factual study of 
securities market in 1958 and Part Ill co contains some supplementary studies on 


cabanalenadaanain requirements. Although principally of interest to specialist, all three 
volumes manage to Cantblae the qualities of analytical competence and simplicity of presentation. } 
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European Coat AND Steet Communrry. Eighth General Report on the Activities of 
- Community. Luxemburg: European Coal and Steel Community, 1960. 9”. Pp. 

[This report contains a chapter on supply and demand for energy within the Community 
countries, as well as a full account of the activities of the Community itself during the year.] 


INTERNATIONAL Lasour Orrice. Job Evaluation. Geneva: International Labour 
Office, 1960. 93”. Pp. 146. 7s. 6d. 

[This publication both discusses the functions and usefulness of job evaluation and an 
outline account of the methods it uses, with reference to experienc n'a numberof Seocinr ome 
The authors’ attitude to the economic background of the subject is a sensible one, viz., that, 
payday or wrongly, people have a decply-rooted idea that ata matter of fairness 
should bear sone eaiediene as es characteristics of the job; that this is bound to be one of the con- 
siderations affecting relative wages, though not necessarily the most important one; and that in 
view of this it is uscful to have these characteristics measured as scientifically as pomible.) 


ORGANISATION FOR European Economic Co-operation. Europe and the World 
Economy. Eleventh Annual Economic Review. Paris: O.E.E.C., 1960. 9}”. Pp. 
138. 9s. 

(This extremely useful succinct review deals with developments in 1959. Special features 
include a chapter on recession and recovery in individual industries, with particular attention to 
industries that are not sharing in the general buoyancy of the European economy. More than 
half of the review deals with the external trade and payments of member countries, and it is 
suggested that it would now be approves for industrial countries to act together to provide 
increased outlets for the products leveloped countries.) 


Unrrep Nations. Economic Survey of Asia and the Far East 1959. Bangkok: 
United Nations, 1960. 11’. Pp. xii + 169. 2Is. 

[Part I of this report gives a preliminary view of the economic situation in the region in 1959- 
Part II is devoted to a review of foreign trade in the primary exporting countries in the region, 
including long-term trends (1928-57) = future prospects and problems. ]} 


Unrrep Nations Epvucationat, Screntiric AND CULTURAL ORGANISATION. Inter- 
national Bibliography of Economics, Vol. VII. Paris: UNESCO, 1960. 9)”. Pp. 528. 


53s. 6d. 


a contains a classified unannotated list of the titles of 8379 books or articles published in 
19: All countries and languages are included. How far does this gigantic compilation, and 
the series of which it is a » go towards providing the documentation service that economists 
require? There is no d that it is 2 tremendously valuable source of reference, and its weak- 
nesses are largely due to the scale on which it is planned. Thus the delay between the 
aetvone be Gate eorsing: 0 fai maaan aa ee but it is still to 
prevent it from — tematically abreast with the latest work. Si 

al the system Suctteshon and tshatag satis i step to ed tne tainng with 0 I 
defined field in applied economics, such as a particular industry or country, it is much more difficult 
to find the items that matter in economic theory, since a considerable proportion of 
those listed are in languages like Japanese that make inaccessible to most readers. In sum, 
this is a most useful piece of , but its existence should not be taken as an argument against 
pressing on — efforts to secure @ truly up-to-date documentation service, preferably pate o- =; 
with abstracts 


Unirep Nations Foop anp Acricutrure Orcanization. The Economic Role of 
Middlemen and tives in Indo-Pacific Fisheries. Vol. I, edited by E. F. Szcze- 
PANIK. Rome: F.A.O., 1960. 9”. Pp. viii + 133. 7s, 6d. 

is volume is one of a series dealing with the general subject indicated in the title. It con- 
nf TH volume i oe of erie by M-B. Desai and P. R. faichwal on the fishing industry in 
Thana District, Bombay State, and the second, by E. F. Szczepanik, on the fishing industry in 
Hong Kong. Both essays contain general surveys of the fishing industry in the places concerned 
as well as of the particular problems of marketing and co-operatives. } 


Unrrep Nations Foop AND AGRICULTURE ORGANIZATION. Production Yearbook, Vol. 
13, 1959. Rome: F.A.O., 1960. il”. Pp. xii + 484. 25s. 


Untrep Nations Foop anp AGricutrurE Orcanization. Trade Yearbook 1959, 
Vol. 13. Rome: F.A.O., 1960. 11”. Pp. xvii + 349. 17s. 6d. 


[These two complementary volumes of statistics follow similar lines to previous issues in their 
series.] 














: € pris { 
The Economics of Shipbuilding 
Jj. R. PARKINSON 
A study of the present state of British shipbuilding, its future prospects 
and how it stands in relation to its competitors. This book makes a 
useful complement to the recent D.S.LR. report. Publications of the 


Department of Social and Economic Research, University of Glasgow. 
» y40s, net 


Productivity and Technical ean 
WW. B. G. SALTER 
A comprehensive discussion, combining a theoretical analysis with 
an empirical survey of productivity in a number of British and 
American industries. 26. text-figures, 40 tables. Monographs of the 
Degarenatt of Agpek Domenie, Contes, 
22s. 6d. net 


Distribution of Commodities 
by Means of Commodities 
PIERG SRAFFA. — 


Mr Sraffa studies the effects that changes in distribution between 
profits and wages may have on the values of individual commodities. 
This is a specialist work addressed to those interested in pure 
economic theory. 12s. 6d. net 


The Economic Background to 
Agricultural Policy 


EDITH H. WHETHAM 


A description of the basic economic factors, which influence the 
structure and profits of twentieth-century agriculture, with particular 
reference to countries having a high standard of living. Most examples 
are taken from recent United Kingdom history, but illustrations from 
other countries are included. 223 6d. net 


CAMBRIDGE UNIVERSITY PRESS 






































Inflation and hod 


GRAHAM HUTTON 
Rs exposition this analysis is brilliant . 
. urgently recommended 


“Could be read with advantage by most modern economists. "= The Times Literary 


“A vigorously worded and timely tract.” —The Times Review of Industry 
“Exciting, informative and challenging.” —Statist 15s. 


Fiscal Policy in 


Underdevelo Countries 
RAJA J. CHELLIAH 
The book will be of interest to those concerned with the theory of public finance, 
to those responsible for practical , and particularly to economists working in 
underdeveloped areas. The demonstrates, withont resorting to esoteric 
arguments obscure to the 
countries need different poli , and thereby 


Readings in the Economics 


7 
of Taxation 
RICHARD A. MUSGRAVE and CARL S. SHOUP 
Complete, authoritative and comprehensive this collection of articles covers two 
main areas: Equity and Welfare, i.¢., equity, excess Sot pre ware pricing etc; 
and Incidence and Incentive Effects, i.c., concepts and methodology, general 
analysis, taxes on products and sales, taxes on land and property and incentive 
effects. The American Economic Association Series 36s. 


The Use of Economic Statistics 


Cc. A. BLYTH 
An elementary introduction to the sources of economic statistics and their uses in 
answering economic questions. Pp ep fee eye me gina 
real problems, it avoids the arid presentation of statistical methods based upon 
cooked up examples; and it teaches the student to ask worthwhile questions. 
The Minerva Series 28s. cloth, 22s. paper 


Interest Rates and Asset Prices 
RALPH TURVEY 


An analysis of the determination of interest rates and asset prices. It can be regarded 
as an extension of the liquidity preferen aes eee Ss oo Semandive w &. In 

it discusses the role of financial intermediaries and the 
structure of interest rates, cad examines the determinants of the transactions 
demand for money. 12s. 


A Neo Classical Theory 


of Economic Growth 
J. E. MEADE 
Caines eo, ray fo stich cesical cconsmic: gins say de: devecged for 
application to the problem of economic growth. It is a for the student of 
economic theory, but the basic theory is expounded in a way which does not demand 
any extensive familiarity with mathematical techniques. 25s. 


ALLEN & UNWIN 
40, Museum Street, London, W.C.1 




















the next step... 


The next step, after you have qualified or secured your first appointment, is 
to decide what you are going to do about a Bank. 

When business responsibilities increase, you will need experienced friends 
in the City to whom you can turn for practical knowledge and advice on 
all sorts of business and financial problems. Glyn’s especially welcomes the 
newly qualified or appointed professional or business man as a customer, and 
whether you open a private or a business account you can expect a personal 
banking service which will be of real assistance throughout your career. 


... telephone Mansion House 5400 Extension 101 


@ GLYN, MILLS & CO 


67 Lombard St., E.C.3 + 1 Fleet St., E.C.4 « Kirkland House, Whitehall, S.W.1 
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Hes exposition this analysis is 
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“Could be read with advantage by most modern economists.” — The Times Literary 
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“A vigorously worded and timely tract.” ze y Tp Becienel dadeory 
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Fiscal Policy in 
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Underdevelo Countries 
RAJA J. CHELLIAH 
The book will be of interest to those concerned with the theory of public finance, 
to those responsible a , and particularly to economists working in 
underdeveloped demonstrates, without resorting to esoteric 
advanced and underdeveloped 
vw Mh a distinct contribution to — 
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Readings in the Economics 
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of Taxation 
RICHARD A. MUSGRAVE and CARL S. SHOUP 


Complete, authoritative and comprehensive this collection of articles covers two 
nr areas: Equity and Welfare, i.e., equity, excess burden, public pricing etc; 

and Incidence and Incentive Effects, i2., concepts and methodology, general 
analysis, taxes on products and sales, taxes on land and property and incentive 
effects. The American Economic Association Series 36s. 


The Use of Economic Statistics 


C. A. BLYTH 
a ty Ae me ot mere + be ah ee nga 
ro Be sei two merits ; wi 
me ye | Ng pg ag pet my methods based upon 
cooked up examples; and it teaches the student to ask worthwhile questions. 
The Minerva Series 28s. cloth, 22s. paper 


Interest Rates and Asset Prices 


RALPH TURVEY 
An analysis of the determination of interest rates and asset prices. It can be regarded 
as an extension of the liquidity preference theory or as an alternative to it. In 
addition to the main analysis it discusses the role of financial intermediaries and the 
structure of interest rates, and examines the determinants of the transactions 
demand for money. 12s. 


A Neo Classical Theory 


eo 
of Economic Growth 
J. Bo MEADE 
Cees re: Fay ie which classical sconcenic spaiaein way dn developed for 
application to the problem of economic growth. It is a for the student of 


economic theory, ns obser dit pa nog lca aepmmmmamaas 9 
any extensive familiarity with mathemetical techni 25s. 


ALLEN & UNWIN 
40, Museum Street, London, W.C.1 
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in the City to whom you can turn for practical knowledge and advice on 
all sorts of business and financial problems. Glyn’s especially welcomes the 
newly qualified or appointed professional or business man as a customer, and 
whether you open a private or a business account you can expect a personal 
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: oF ECONOMICS 
H. A, Silverman. ‘The fifteenth edition. ‘Deols straightforwardly with the 
elements of economic theory end its prectical and social implications. 
New material has been introduced, the factual references and statistical 
tables have been brought up to date. Many sections, especially those 
dealing with economic change and readjustments, have been rewritten 
to bring them into line with recent developments. Altogether, a new and 
completely up-to-date edition. For students, businessmen and the 
general reader. ‘‘Has already established a reputation both for general 
reading and examination purposes ...@ good sound textbook.’’— 
Bankers Magazine. 20/-. 











SIMON’S INCOME TAX 


Lord Simon’s great work, now in its Second Edition, was compiled under 
his guidance by an experienced team of lawyers, accountants and officials 
from the Inland Revenue Department; in this way, all practical require- 
ments are met and no aspect of the subject is neglected. Furthermore, 
helpful accountancy examples illustrate the text in a way which no amount 
of verbal explanation could excel. 

It is a sound investment, particularly as the regular Service keeps it up 
to date by taking account of all developments such as judicial decisions, 
changes in practice and new legislation. Particular importance is attached 
to keeping subscribers fully informed of Budget changes without delay. 
The text of each new Finance Bill is in subscribers’ hands, complete with 
annotations, within a few days of the official publication ‘date, while the 
text of the relevant portions of the Finance Act, fully annotated and in- 
dexed, is issued in booklet form only two or three weeks after the Royal 


sent. 
“*. . « Must be the best work on taxation existing today.” The Director 
FIVE VOLUMES, INCLUDING INDEX: 
Price £15 15s. net per set; by post 8s. extra 
fy SERVICE £3 38. ANNUALLY 
Butterworths, 88 Kingsway, London, W.C.2 
Showroom: {1-12 Bell Yard, Temple Bar, W.C.2 
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INTERNATIONAL ECONOMIC PAPERS 
Translations prepared for the International Economic Association 
No. 10 


5 ee Pollak Senkilie 1959 . 
Price Stability, Economic Growth and Income Distribation 
Schweizerische Zeitschrift fy Volksurvtschafi wad Statistik, 1959 
Inequalities and Geacral Criteria for Development Aid — 
De Economist, 1953 


Note on the Cost of Railway Transport 
Annales des Ponts et Chausees, 1886 


der Staatswissenschafien, 1927 
Inflation in Chile: An Unorthodox Approach ‘ 
El Trimates Eoanomico, 1958 
The Stockhoim Schoo! versus the Quantity Theory 
Ekonomisk Tidskrift, 1943 
The Role of Amortisation in Investment Programming 
Revue de Recherche Operationnelle, 1957 
Some Problems of Price Formation in a Secialint Economy 
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ECONOMICA 


Published Quarterly 
New Series, Volume XXVIUI, 1960, No. 108 November, 1960 
CONTENTS 
Usemployment and the Economists in the 1920's 2. ; ; | ; ; - Kerra Hancock 
‘The Interpretation of the “ Tableau Economique ” . 4 ‘ 4 3 4 . Rowaup L, Meen 
A Note on Revealed Preference . ‘ Davw Gare 


S dsltiesiiceeelh elas Celidiantilien with Gevemeh Sadbutes A Method of Analysis 
M, H. Peston and B. S. Yamey 


‘The Russian Loan of 1855: An Example of Economic Liberalism? é - ‘ > Outve AnvERsoK 


at od. per annum, post free. Copies can be obtained from any bookseller or from the Publication Department 
of the London ik So Et J ctw dig Houghion Street, W.C.2. = 
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Scottish Journal of Political Economy 
The Journal of the Scottish Economic Suciety 


VOLUME VO OCTOBER 1960 NUMBER 3 
Theories of Economic and Social Evolution; the Rostow Challenge . e ° 8. G. Cwecx.anp 
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POPULATION STUDIES 


A JOURNAL OF DEMOGRAPHT 
Edited by D. V. Grass and E, Garsenm 
Volume XIV, No. 2 CONTENTS 
The Cocos-Keeling Islands: A Demographic Laboratory 
Birth Control and the Christian Churches’. 
Ths Graduation of Foruiey Bistetiations by Peiraceniet Pusetiane 


of Intergemerational Occupational Mobility Pecterne: Aw Avptica.lon of the 
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Lan Bowen 
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Inelastic s B. L. Jouns 
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